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balM tt $Ia• GMt• The purpo• of this researel:l vaa tvotolch 
first, w atu.q the nt.atioD by el.ataJ7 80bool obllciND of Hiuoe 
aohleTeum mater!al pre&I8Jltecl han iDtegated propoaa of 10ienoe 
teao.btna by televlaieBJ aDd, seoo~, to atuq the fthaapa ill in-
w•at• and attitlldea tovaPcl SOieDM OOJUiequent to the pl'tl-tation 
ot neb a teaaJ:allla proaru. fo v.bat aunt ia rewntiou and ebarlpa 
in in't.erMta ami attitUde attecrted bT t.e&CJhGr-tratnSna, method of 
presentatioa of P"P'•• u4 pupil aot1Yit7J vh1U.. GMbiDation ot 
Tariabl.ea protlluaea tM optilda reaul~a in retent»n of aoienoe aoJWrve-
mat materkl, vhloh OO!IIdaaU.n ,..._..the •at obaDp in int.,eata 
aDd attit\1Ma Wvard aoieDOe, aad vlaat 1a the c.U:reotion of that ob&Dp7 
'tuH are aou of tM qwaattou w.a atwly a1ae4 to ....,... 
iad&tiMYU at pft F'JtlM• Altuup a fw studies of reten-
tion of aa~ial preMDte4 br telenaun, or tU., bave been made, 
tbaH have been 14t2Hira11T int_.......'ta, or inWI'-pou.p, atudiea - e.g., 
tna va. laotun, or ehtl.,_ va. a4111.ta. To date, tl:t.ere have aot 
been aD7 ·1nw....e.1a atwU.ea ot retaJR1on, or of attitladea, at tlae 
.J,/ 
el--"-7 ~ level. 
jJ An atenal .... 5-7MJ" at'lld7 of the ue of oloaed-otrouit eduoat1onal 
tel.ma»n vaa atarW 1D the publlo eoboola ot Bageratewn, Mal7laDd, 
-1-
Ia ,.__.al, 'Uae ett•tive ... a et awi!D-Yia'tlal M41a tor MU&• 
tift pv.rpoaea Jaaa lNiea wll eR&bliaMd. lor edu.eat!Daal purpoaea, 
howeY•, it 1a aat ..... to Jatev tat televiaiea Yievillc aida re-
tu.t1oa to a ar•te .nut tU.a p!'deatat1oa ot tM .... uterlal 
vitllo•t televiaiea. !lli 1a ..,_.Ul• te beillJ told tllat learJilillc 
wit.Ja 'boRa 1a •liJ*'ior to learaiq wltJt.cnat boou. Tlae iaport.u.t 
tiWta 18 to bow aov to ue boots 1a wctw to &UieTe optiaa reaulta, 
or, aa ill t.Ja1a ••Ulo .... , to a.r ll8v to ue teleTiaioa • aa 
to prodaM tile ••t deaSPable oat ... a. htter aetlloda tllrevp a 
aon toaprMnalve ..._at&Mlac ot tM Mdia Ued 1a tile obJeetiYe. 
lftt.iu aetaHa pr ..... tile lMtat rea-.1. tat It 1a priHipal.l)- to t.Jala 
qu.eatiea ot utlaoda ~t t.Jala at..,. laaa dii'Mted ita attutua. 
Tile ue ot Yarlou ap~..Ua wltlda tile .... experS..atal tr ..... 
vwll: ea:rried oa aiaul taaeolllll7 aace it poaaible to aall:e 801RpG'1aou 
ot rel'tllta &ad to .. teraiJile at.atlaU.eal.l7 vlaiell eoa'b:batiea of Tar1-
abl .. pro« .... iM M8t rel'tllta. Ill otJ&co vorda, tile atruet11re of 
tla1a reaearu vaa nell aa to laave ude it poaa1ltle to idntit)' tlle 
aoat ett•tiTe ae'UIHa ot tile aev•al e.ployed. SlDoe ao nob atwf7 
Jwl Nell aaCe before, tlle Ju.at1tieat1oa for tlUa atwJ7 1D aearell 
ot u'Ulota JwJ bea vel1 to\lllded. 
ill 1956 aad 1a Jt111 1a propoeaa. Ita tilldiDaa, van pu'bl18laed, aq 
tJarov aM1tieaallipt •• the 1atr.,....1a aapeeta ot toaelliac b7 
tele'flaioa. 
2 
IMM at t.M GIV• Tala atudJ' ot the retat.ioa of NlaDM 
aeldeY_. M'-riala ud ot ...,_ Ia attituclea aDd ilrterena b 
Miellft 11 ta. fbal part ot &D OTerall -'1147 ot 1ille lJatepatioD 
ot MieMe teaelWI& bT Wm•»• sm. '\1le eleMD.tu7 8Wol prop-a 
•114-'e4 'b7 lonoa UJaS:nra1ty ad• tM dirMtloa of Dr. ltalpll Olft71 
P.rol'....,. ot lluaUoul. ~.,, SeAeol of lduatioa, aDd aupport.ed 
liT a p&Dt troa the eo-aut._. of llluatjaa, u. s. Dlpar'ta4tllt of 
Beal\Jl, 14-tloJa, &Ill Welfare, ad• pro-ri.a1oa of fa.bl.lo X.V 85-864, 
T1Ue vn, of \he •ttoaal Det .... ..... ttoa Aot of 1958. The two 
nlMIS..a vAlu prMIMie4 tJWI •• 8DII fw vll1oh t11.11 atuq of retuu.cm 
J./ 
Nn'ea u a fol.l.flti-J' vwe theM _.. bJ Doctor• A. CorMl.Ja Sla..Oaa 
a1lld lfa17 1. &:raft. 'fair aabJ••• •uUtect of approdltatel7 
2600 ohildru ill 90 fifth , ... .:J.aa•• 1'04oe17 ..... froa all 
a't'dl.able f1ftll , ... olauea (ap)INidltatel1' 300) of the pllblio IOAoola 
of 7 oiU.a aDd aJ t.ovu vitldD a SO ana ra41u ot •n.a. TlaeH o1l.i.lbeD 
wre preMnted vita a ... ~.e. •t tldrV :taalf-llour weltq natval Hieaoe 
telnll1on Jlii'OII'UI ... Sped lly the daft of tile Maa...av.eetta Audubon 
S.otety aDd teleoaat over tile ope.,..lr.Ut faollitiea ot eduatioDal 
Ctaaanel 2, 1fC8I-ft, loatea. fJae telev1Hcl pl'OIJ'- ooYWecl the 
period troll o.-.be, 19,9, V..vp Mq, 1960. TaatiDc waa eoaduetecl 
R~.=a:::= Ma..:=1t!!JI!~f~:;:~, 
k'..:L .111.,_ V lela:lfMI &I $111 tu» r· U~~pDlialled 
4Mteral dS.U..taU.a, Boatoa IJai:twatv, 1 • 
1/ Mu7 1. lrafta & ISP4r •t taftad'M aa' JaaUaUrr •ufn:son* 
IDe »e ZMNJM a: Ww:al -.stw lar Z~r11MI Ja 1tilJft.h &~raM• 
Ullp'llb11alaed dootohl dia...-tatlea, ID.Wn 1Jdy•atv, l • 
1D • tall, wiaw, ud apriJaa. 'lae t11aal. reaulta ot Mq, 1960, 
vee -.pared witJa tM na'tllta of~· laitial t. .. t1Jic earrled oat :1D 
OewMr, 1959. Arl ual7•1• of variaaee vaa aa«e vita tae ... of aD 
DM 4SO Cu:p•W.. .b 1Dterpretat1.oa ot 'Ute renl. ta, eau tor her 
reaputive area, eoapl.W the at.UU et Dletora ....._ udlratt. 
!laia at\147 et. nieatioa 11lwl.,... appnziaatel.T 1600 et tU 2600 
UUdrea •ftl"ed br ~ tvo a'be....,...atuae4 atwllea. hr atatiatleal 
plU"pO .. a, tM apli'-Ult utaod et 'teatlaa vaa vtlliud. Proa eaell 
el.aurooa, llalt ot tile maHr aTa1lalde 1ft ttatiq vaa teated 1!1 
Oat4t'ber, 196o, vlaile .t)le •til• llal.f waa te.-ted 1D 7e'brwlz7, 1961. 
!M .u ..... were-. ill tJae a!atll pde ucl ill aoat. ..... Mattered 
tlaoe ..... t. tJae •ut .... t. au-ta ar• .. elaaanoaa 1D their reapeetive 
au..J.a. !:U, wre, t.a•etore, taka troa t.Mir elaaarooaa aD4 
aa..aled topt.llw 1D a aeparate rooa tor teatiq purpo~ea. 
lroa tM _. ot Mq, 1960, to tale 'Ng1aaiaa ot O•wier, 1960, 
dll lellr1Jal7, 1961, tJI8re ill a lap• of 4 aJid 8 ••tlla, re8pHtiT.:l7. 
TJau, ru. atM7 ot retaUoa 1a'f0111NI pw:I.Ha e:u of wld.U. vaa aut-
17 M• tile 41ataa• 1D Uu a. ~ •~ troa tJ:ae •1ter1oa, aaael.7, 
'\be teattac 1a MQ', 19EO, apinat vUU. reteatloa waa ......... 
rev teata .... emplo,r .. , two tor nlaee aoJaieTeuat uc1 two tor 
att1t1l4ea aa4 ut.reau. TU• wre t.a. .... teata eaplqe4 in Mq, 
1960, tllu uttaa re8\1lta eatJ.ioel.7 .. ,.aale. Stat.iatieal treat-
Mat vaa by aul.7aia ot varluee .... vitJa the ue of all liM 650 
Coaput... 
4 
CIAPfJit II 
RJ.'IIIW or .ltJ!Lj.UJ) RYSUJCI 
Jatnulujiop. .U atate4 1D t1w title of tlaia 41...,.\at!on, 
t1w uta 1Dten1t of W.. 1t11d7 eellUr• ••t the Pl'•bl.• of retention. 
le'Nl"~eaa, a reri& of relat .. ......- w1llllelp plaee tia1a pr ... 
J .. t 1a pnpw ,_..,..tiTe vllea eoDIJ.debc tU UM of televbion 
tor f.euJat•• ,..,. .... 
flle reTtw v111 fu.-t eouidw ... aapeeta of .... 101a\'l!l1oat1on, 
t1an the .. of t:Ua &Bd n D7 tile ..... Per•• and kiP. edueatioMl 
1ut1t11t1ou, tile role of tU J'ederal OITw .. at 1n e4uatJ.anal n, 
tM lapreiova projeot, '!lle .._ ... ttl Coaa11 for atu.at1oaal !V, 
and, f1aell;r, .._ tSJMISDI• 1a n.U.1 ot retention. 
11• Ce=U1MiW• Ia aMok .. .,..iDa tvo 4eoaua of reeearoll 
1a .... eom"l!'loat.tou ... Y1a radio, ft, Hide atrip, awapaper, eto. -lJ . 
1ta aati&or, Jolepll f. nap,.-, mr•••U.• tllus 
1. Comaaieatinll reaearolt &tJte8117 lnftoatea that p_.811&81Te 
mao e01111tuioa:Uoa 18 1a ...-.,1 .-re l1bl7 to reiDtoree tile 
•:latU, epiDlou ot lte a.U .... 'UaaD lt 1a to ....,. aull 
oJd,ldau. IUMr attit.wte ellaDp appeara to be a JBOH 11kal7 
efteot tllaa oo111Waiaa aJMI a l••• ·11kel7 etteot tJaaa reintone-
meat. fhie 18 not to ..,, .... .,..., 1iUt OOBTerlion doea DOt 
••v aer ._.t ..._. ..na1D eo.Utiou it aa;r 110t be 1dAeaprea4. 
2. Tlae taot tlaat penaa!Ye _.. ••u1oat1on llel"VU aore often 
a1 u qeat of "!D.teN-.-t tJ:IaD of ••Teraion .._. to be due, 
at leaet 1a part, to tJae vq iD vlliolt ita mtlueMe 1a aediatM 
by Mrtaia B'tra--aleatioa fatWrl u4 GOJlditiou. MoJtC 
....... 
-s-
a. Pre41apoa1t1ona aDd the deriftd prooeaaes of seleotlve a-
po8111'41, Mleot1ve peroeption, ud selective retention. People 
t.!ld to apoae theaael vea Hl.Mt1Tel7 to fiOJIIIlUD1oatiou 1D acoer4 
vitll their eziatiDe Yieva aDCi to &ftid exposure to UD~~Japathe­
tie .,_.mdeatiou. It a:poaed to usppatlletio uterial, th.e7 
DDt iDfnquentq diatort (i.e .• , ael.Mtivel.T peroeive) ita mean-
iDe ao as to bl-in& it into uoord with ~lr existing vieva. 
People alao tad aeleetiveq 1iO retaiD aympathetio material bet-
ter than Ul18J'Dlp&\llet1o aawial. • ••••••••• 
b. 'fhe group, ami the I82"'U of groUps, to vhiob the aucU.enoe 
••ber beloDI•• PredtapoaltSou whtol1. retleot norma of pooups 
to vll1el1 the a.udienoe ._bar beloqa ..-. especd•1ly reaiat&nt 
to. oha.Dge • • •••••••••• 
3.a. Minor cban&ea iD attitude trequntly follow a:poaure to 
~awuJ1V4t eoaunieatien. Swda t1laDpa 11111 JU.Di.teat tha iaper-
feotiou of the Nleot1ve pro .. ues and the leevq aeoord.ed 'b7 
poup aorma. 8Dae oa~ea of m1uol- ohaDp sea to nault from 
the oparation of ooDtl1ot1Dg prMiapoaitiona or poup norms 
or troa other ••a ... preaSUI'ea. _. 
b. "'p-involveci• attitudes are parUwl.arly resistant to ohanp. 
Sinoe nola attitudes are, bT 4efta1tion, pa'tieul..arq •u.o1al 
to the audienoe Mllber, bo'tb u an 1ncliv1dual and a aoo!al beiDa, 
tha relatoHtDc ae41atora lllt1' be atiaulated to lUl\18Uall7 vipr-
oua aotlviv. 
nap,.. turtMr aU.'tea that "maaa eomm.unieation poaaeaaes qua-
lities vbioh c11at1Dpillh it fl'OIIl other lntl.uneea, and tllat bf vir-
J./ 
tue of theae qualltiea, it 1a llkel7 to }&aq Gharaoteriatio effects.• 
JWtller, that •attalpta to &88888 a n1aul.ua (apeaitio efteots 8tMl1111n& 
trom the OOJaUDieatlon) vh1ola vaa pre8\1Md to work alone have given 
vq to a dHsaent of the role ot t!aat atilaulua (worldng amid other 
Zl 
lntlueneea), 1n a 'total oltnrvecl pheDD~~AtDGn.• 
'the ahon-tera etteota of sub eftJlta as politiaal oa~~paip apee-
ohes is reviewed. They ut on att1t.ta4ea J:&"imarllT as reintorceri' ot 
I7 Op. oit. p. 7. 
11 Ib:lct .. 
6 
the exia\inc ·ones rather than as :blaW'tae!lta for 'br!ng1ng about chaJ:Ipa 
1n them. napper ttncls •vtrt\W.l,. DO objeetive studies of the role 
' J./ 
plqed by mass oomii.I.U!lleation 1n long tera attitude change.• 
Dl 111 p.( Nlm an4 t! kr the AtMs2 l'trtwl· The problem of tra1D-
1De l'HI'Uita beeae aoute in Vorlcl Var · II. The movie f:U.a had been 
21 ' 
tound by various reaearoh studies to be an effective and et~iolent 
means of aaas ·oommu:rdoatlon. It vu the equal of, and in mar17 va,.s 
auperSMo to·- as in the trd.n1Dg ot lov I.Q. recruits- to the more 
otttboclax lecture and calas.-ooa pro.-.es. the .trud :rorees IIW!e 
eztenaive ue .ot tUU and alao .emblrked. on tur'tb.er reaearoh of their 
own. 
In 19SO 1 the U .a. Jtnlf turned to the use of televia:loD tor tr&J.D.. 
iDa &Del 1Detruot1onal p..-po8es. I:D a re__.eh proJect 1nvol rlDg 
12,000 bd1o trd.DNs, the iJmtAiptera, lalmw, Jbuv'on, aD4 hsi-
dlrato, toUDd tbata (1) TV 1a as ett...Uve as ooaventional instruc-
tion tor teaehtnc a variev ot aubjeot qtte.r, (2) aotor atms 
oan be t&upt b,r TV, (3) kbeaoopes oan ett'eoti vel7 repla.oe or sup-
i/op. ott., p. 13. 
21 InstrwatiODal. l1l.a Reaearoh, (Rapid Mass LearnJ.na), 1918-1950, 
Teobuiotl Report lo. aDC. 269-,_19, SpN1al h't'ioes Center, Port 
1fa8hJ.Daton, L. I., 1. I. 
stwlies listed 1Dol\l41et C..JWealth hncl (1924), laataaan (1929), 
Iale VDi"tWsit,' (1929), c_....le hun4ation (1933), Pqne Fa:1G 
(1933, a..ioan CoUDG!l oa Uuoatien (19.40-2), Commission on 
1lullaan llelatiou (1939) 1 U.s. ktftlq in World Var II, MDtion P1o-~un .Aa10o. ot -..t.a (1947), •l'ftlka H»tion Pleture hograa 
(1946-1950), and the Ins~ F1la Jlelle8'o.b hopwa apoBIIOl'ed 
liT tiM DepartaeJlta ot Arrq ud •v (oonuaeneed 1D (1948). . 
7 
PeDU7lvaaia state IID1ver•1v, tae UD1Tera1ty of Iowa, lev Iwk UJal-
ver•1v, aad 'b7 JteuMlaer 1Dd1eaW relatlveq tile .... JiaJor 
fi?ldi,._, llalael7, tU.t n vaa oaH~t:l.all7 aa effHtive tor lut.ru~Jaal 
purpoHa aa ~ elueooa leettll"e or l.Uorat.orT 1Dewut1on aetao4. 
n. nbJeeta .... atalleata 1ll tM!r reapeoUYe aollepa &M tlle 
oov ... eoverecl ill tile Jli'OII"- 11lel..- pll«<"al elaeaieW7, ger.teral 
p.,..aol.o~r, p..,.aol.OG' of JIU'riap, ..._lou ·,..,...._t, ao4ern 
11tera1nare, ... weatiea llk1lla, aad ...aauoal belaavior ot •1111D-
... 111c u.teriala aDd avutval el-te. 
Claieap 01ty l\Ud.w Coll.ep ,..,. aea4eaie •e41t tor tourHa 
vAieJa it ott•• • ..,. opa-etre111t n. Jleportjj- on 'tile relhll ta of 
tar• 7MJ'8 of apw!aa'ktioa 1ll tA1a 1 Jfuilat folUitl that otf-eaaapu 
tV at1Mieata ae1Wtft4 Jal&Ur aeGI'ea ill all •••• &114 to a aip1f1oant 
.. II'" 1a l»lel.OIT • 
luata'a ooapr.-..1.,.. renw ot televiaion r....,.eh dJ.Mu•a, 
prirlarUy, vork aoaplete4 'b7 oollepa, wd:nra1t1ea, alld the .A.mfMI 
JJ . For•••· He Moved tJiat (1) etWieata 4e learn troa TY aDd pMrall7 
i/'~ratt (1961) P• 16. 
3,/ Cal'peater, C. R. aJM1 Oree*Ul, L. P., Pezm State, (l95S), (1958) 
leoker, Marrq, aacl laelaWJ.cit, leva, \l9S8) 
Klapper 1 I. L., lev York hiT., (19S8) 
!Woop, J. F., et al, lleueelur, (19S8) 
l/HaaiD, P. lat1oa'a Solloola, rm (Oeto'ber, 1958) 1 pp. 65-67. 
J.! 1--.'k, I. AR hDPttrz tt DQrM1iie•1 !eJ,Watpp ltMIEM• 
.A.IIIl A:rber, JUolltp.aa ld-..tta..:l. !eleYialoa anc1 Raclie Cuter, 19S6. 
8 
to aa ...U aa4 80M'U•• better t11aa n111dut.a learJ:d.aa 'b7 ecnavent!eul 
iuVlto'iloa, (2) •tlaod• of t..UiDc •pl.,...S vita n .ude little 
4Ut.,.... 1a aekleftMat reaulta, (3) bteroos:a1oat1on betwea 
ft' teaeJ&er aacl at'tlllenta 4Ha •t ~ learDiq, (4) lMI"'ling illt_... 
relaU.J.UtJUpa uoq pal"ta of equipMD'i aa4 tor m&Dipulat1on of ..U 
pieoea of ecauipment V&8 taupt v11i!l tar better reaul.ta vlutD fV V&S 
use«, (S) torptUna .._. w be related io tAe aaoat learDed ratA• 
~ 'tJae media .... 1D tl&e W&Mf!IC, aDd (6) tlae me ot att1tu-. 
1D learD!Dc bT tele'Yia!ea Jaaa •• 'beea ..... u.te17 atu41eJ. · 
ZM ftle ot '" Neal Qlm•e& a IIIRt•i&e•l D~ The al-
looa:U.oD Dr the , .. _.&1. ComaliDieatioU Ot•i•aion of ,... 250 ollan:llela 
tor •............tal eduatloDal pap•••• tile toraatioa of t.be JoiDt 
CoaeU Oil 11'4-.tielllll 1'V', aa4 tJae J"v1.-1ou of !1tle VU in the 
•tio-.1 Detn• lh.oat.»a Aet ot 1951 vld.eA prov14ea taracla tor re-
aearu, all tlaeae la&Ye 1Dteu1t1ed ~t anc1 re .... u. 1D tlle ue 
of telev181oa tor 1B.trut1eul ,..,._.. A4l4led to tld.a federal ef-
fort are tU poaiUve intlueaeea __. .. b,r tile Yariou pr1Yate fuels, 
••t aotabl.7 tlKt Fort Fo'UldatleJ&1a J'laD4 tor tlle Aclvueeaeat of ldu-
eatioa vJWtJa Jaaa .ne.ted ita ...,.., so tllat it eoYera reaearoh ill 
p111al.1o INtlaoola aa well aa 1a eollepa. 
request of the Pord Folllldatioa'• hnd, a aat1omdile ezperiuDt iavol-
vtac DMrq /IJ,OOO nlldeata b .ere t.baD 200 el.•atarT aDd ...,.817 
9 
acboola 1roa nOl'lda to .. ..._ an4 Oklahoma to PeDnST1Van1a got 
under vq. Propau r&DCiDI from tht:r4 p&4e oonveraatlonal. Spanish 
to tvttlfth aracS• · pb;ysioa ww• televiaecl Y1a ope-oiftuit ectucational. 
an4 00111181'oial sta:tiona. feat reRl.ta were baaed on 0011pariaona made 
betvMD n ax:periuntal. claaaea and non-TV control olasaea. Of 110 
CIOIAJNl'PiaoU ..-, 68 ta'YOJ'e4 the 'fV Au4entS an4 42 tM control Stu-
dentSJ :J8 eaaea ahove4 atatiatioall7 a1p1tioant 41ffereueea 1n a.o.hieve-
1/ 
ment J of trheae, 29 fa'fti'H the · n olaaaes and 9 the oonta-ols. 
C1Do1natti repo.rted that ld.Dth grade n pupils Mlade ·afplfi-
1/ 
oaatly bSgbw 8001"81 in biolog thaD cU4 IM!tn-TV puplla. MUwaukn 
al10 _,..&al1Ge4 the .... thin&· 'lha• reaul.ta eoinoide with the 
reaulta (repal"tecl above) ot ~ W•ap City Junior CGl.lep apart-
aee iD the tea«ht'DI of biol.OQ' to ott-o&~apU atu4enta who, likeviae, 
aoldned a1pU:SAant17 ldp• __.... lD Uxt.h gra4e aolenee, the 
pupils of a'YWace aDd below 1n abiU'Q' .b CODvent:tonal Glaaaea per-
tOI"UCl ·~ better in a -~ te1t than 414 the TV pupils, 
...... the above avwap goupa elloWd. • •'sraSficant Wtareneea. · 
!he ovwall reAlts of the tr&per~t aa reported by the variou 
d.Uel 11 favorable to ~..., n. !Jae naults ot ~us other 
reaearoh proj .. tl have alao Mp)3aailecl tbe efteot1veneas of TV aa a 
1llediura of iDRru.etion. With the ..tlla aeoepted, and ita etfeotive-
neas CUMII'all.T eatablilhed, vltat isneeded nov 18 1Dttina1Ye reaeareb 
i/ r.d i01mdau.on hn4, (1959) p. 46. 
1/ MerGe, v. {1959) 
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1Dto •i!aoda. Bw 'beat to ue TV all4 1B vU.t .,.lahuatteaa vita ota .... 
ftria'blea ill tM lear.U, aitvatiea. W• 1a vaat ~ atucl7 at BDatea 
lhd.YePaiQ' Jaaa aoqht w Mecl 1011.e JJ.pt upon bT reaearu into the 
taoldac of latlll'al leiaoe by !elen..lon. 
pw!llent 1D teaeldn& by televia:len 1D pu.bl.ie ..-ola vas lauraeluMI 
l/ 
at Bapxt~, Wau!qton Cout7, Mat7laad, 1n 1956. Intellded aa a 
s-,.&r ~Saeat 1Jwolv1Dc tM 18,000 p11Pils of all H)r.oela ot WaM-
i.D&'\OD Comav, at tla18 tiM ef wiUJac tae aperiaent 1a at1ll 1D 
tioa of lleevoJd.ea. XMutrT Aaaedatioll &Del !lae h.D4 t• the Mvaaee-
MDt ot 1Doat1oa wanted to. ezplwe tJw Nl extent to vla.leh television 
•vld 'be ot atn1ee to a IOlaool qaia. to aUieve tlUa da, a oloaed-
oiHld.t TV SJ'IItal was inatalled vbicdl vowld eftat...u,y ooDDeet all 
ilae ~av'• aeaoola. tlae CllatiMt &dYalltap ot llloatd-oireuit n 
M&Dt a.s..:Ltaueo•• t4al...,.t1Da of dU:r.at progP8118 zoatller tlw1 the 
WJUal ou avallable o....- tU ope.,.....S.t ue4 iD otlt.er aohool ....,..,_ 
11 
meats. tllu, •re teleY1M4 1••••, eovwlq a broad ranp of ••'bJeota 
..a reaoa:lnc _.,. ...._1• vitA tllo..,..a of pupils :&om P"~ ll'ad•• II . 
tlaroqll. Jdp a.uol, vwe 8de ,.._,lbl.e.• 
ne· Saperint.eD4ellt ot Selloola ot ••lalDgt.oa Co-.nt7, .h aa !ater-
Tiw, eqreaaed eptilda about t)le •~•, 'but tel t tlaat t1ra&l 
enl"Ution ••t avai-l tlae e1l4 of 'i1w a:periaent. love.,.., stu-
tar•iaecl testa bave aow that 'J.Pf elaa1ea llave conaiatt~Dtl7 aU.ieved 
k11Mr aeorea t!aaD eoDtrol .:Laa~ea taupt 1D the r.,ul.ar .. ,.. • 
IN lfMMiiJ!M'\$• CUP•A a ld!Msimtel n;. The tuat teleeaat. 
ot the "2l·Iu• el.au.rooa• toot plaee Oil Marell 28, 1958 and vaa viewed 
ll b7 u eatJ.aate4 75 d.tiea aBCI tewaa ot ... t .. n Maaaaohwletta. Sinee 
tllea, entll11a~a• tor tJie 1D-aellool ~aioa p!'ell'aiU llu iMrealed 
aipitiealltl7. the CoaoU, vwtiDc UJ'lCiat and taroup the state 
llttpuotaut et 14uat!GD1 •aeea\ratea •• .t .. ntarT Hhoe1 procr-aaa 
beeaue it teela that the el8UJlUI7 solaoel prop-8111 laaJ )Doth the tl.exi• 
b!lit7 eZ aeAecl\lle UMI -variev ot nbJ .. t areas to take beat aHaDta,e 
ot 111-..a...J. teleeaathl, a:D4 al• tlaa"t it Jaae tile createat need tor 
auppl ... t&17 ~~aterW. Varu•a s-ooJeeta u:n beu ad .. wq, .troa 
a Mriea ot ut leaaou tor t1ae el..ate.\7 11'&4ea to o:ae 1n phy'aioal 
Hie .. tor tile l.iXth ptade. !Ua ~Jeet 1n natural aeienoe vu tor 
tJae titta arue. EupperatelD, ill CIOIIIMiltbc on the tetal aeries ot 
pn3eeta, 1tateaa 
lt'fl&e:re reaaaiaa a proeaa.tztc Med lflr aaaeaae11t ot the 
proJeet. Aa 1•t t.here are • rulea tor cletermjnSac the 
oorreet aubJeot a:reaa or \he api'ftpriate 1eJ.llth an4 
· frectueDCT ot ao&lool procraaaJ BDr ia taere yet ill tu 
proJeot a Vflq preclae •t• ot evaluation.• 'J./ 
ft ia lloptNI that tae reaulta at W.. JHJ"t at Ionon TSD1verait7 v1ll 
Mlp ...,.. eoae ot 'Ule prohl._. 'bM Coue11 taeea. 
ldtUMI •4JMIW• As iBUeaW 1D Caapter I, 8\1l'ft7 ot tJae 
11t ... tt&l'8 reveals 110 illtra··••Ua ltuftea ot retention, or ot atU-
iJI1lppeateill, 1. R. (1959) J p. 1). 
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ta.dea, at the el .... t117 Mlloollnel. Suu. atucUea ot rete11tion 
ot tU.. or TV Pl'OINU that de a18t 1Jrfolve ilrt..-..41a atwtlea. 
A tw ot tile .. are here noted. 
11 
hletlel eRd itmlda otJMb:. 110M upeet ot the P. v. Boladq 
and G. D. itoddard atud7 (1933) 1 (v.biell 1a part ot the Pqne lUnd 
at~) , 11 OOilMI'Mt vitll tile uoat .et le.,..tiae ntntioa ot r..,.. 
tual 1Dtcmu.t1oa ma fUaa. • Tile _,.s..atal populat1oa of approx1-
matel7 3,000 un*"ea &lid 200 cra414&W at .. nta &n4 7ftD1 taoult;r 
••'-"• •• d1Vid .. into 4 ace .cro.,a• 2nd aD4 3rd cradea, Stl:l and 
6ta paclea, 9tll ud lOtll graclea, aJMI adults. To teat the UlOtmt ot 
loae-t.tae reteat1oa ot ...... troa ut.toa plot_..e, o~ae-thiri ot eao1l 
croup vaa DOt 'Mated otU tare• -~· after the Mov1Da ot eaoll 
pietlll'e. !aelzt aeorea were oetapared viill tile aaeree ot equated groupa 
at eaoll ace level, vAiela were teat .. oa tile dq atter tae p1etve 
vu •va. F1D.d1Dc•• reteat1oa ot apeeUio aeues rcailled hip 
ov_. a loac peiod of tS... !be uoat of reteat1on ..._, the del.,..._ 
t.at poap, a.pzoeaMd as per oent ot \M a'flll"ap aeorea of tlae imme-
diate-teat «r011P1 were 91.~ for tile 2-3 srue group, SS.~ for the 
5-6 cra«e ar-ltP, 8).8J tor the 9-10 aracle croap, uc1 83.1~ for tU 
adlllt poup. Tile fa"' tha' tile .... •••t vas uh4 tor all groupe 
from 4th lhcl• ~liP ....-tor a4W.ts aq have produecl a low 
ee111Da ot lea?rdq respoue tor tM ad1al t•J alao, the t.11m teats 
pyea to 1lle 2-) poade croup wrre a4mtaiattlnd orall7 aD4 were oora-
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a1dwalll7 eaaier tMa alan uo ten• tw the otlulr groups. Theae 
fia4U,a mq be A.bJMt, 'Uleretore, w a ataU.tiHl eaaeration 
troa tae• el--.ta. 
J/ lnatfJ.t.ea •• mtoa itwtr· T:taia atuq, ma«e in 1929, also pro-
l4 
T14ea W.l't'latioa ~the 8.1110\Uit of loq-t!Ju retentun of ~~ater1al 
learlltld., tala tiae trem tlte Yale Pbetoplqa. The i'Wiap 1D41oate 
'Uiat tJae eoatrifttiou of til..u -.:r be p-eat. in !Mediate learlliDc 
tJaaD 1D "tentioD of •ter1al lear...S, but auperior to aoa-fU.. iutrue-
tion iD both. (Tiw ...,. aoeptiaa to rue .. tlae leal"JliDc of hi ... 
torieal relat1o~a otlatr.r tllaa iJioM of tlae.) 
BMu bM'r· In 1933, P. J. blea .... a at.\JA)" of tAe eompara-
tive efteotiveneaa ot tUaa 11'l prOdwaiDc "ro'h• and -..uative• leara-
!Dc· B1a at\lfl7 ~D1slaea 4ata O'heeni:Dc tb.e relative peraiatenee of 
Wonat1on &aiDed floe iut.ruet1oa t1111a 00Dl'b1nea tile uae of text and til.lla, 
an4 t.Nm inat.r••t1on vllloh makes ue et \at aloae. It\\Lon tound that, 
alilaoup 10M torpttiDg took plaoe, tlae &~UpViority of the text-plua-
filu aroup over tile axt-GD17 JI'Ollp vu peat• tllree ud a half 
aoa\U att• the fila than it wu t.edlatel.Jr atterwvd. TaU~, •D-
~ to reaulta Hported 'bJ lnovltoa aDd Tilton, the peraiatinc ditf_... 
eatial beaefit ot tutruetioDal filu reporW 'by RUlon beeomea areater 
after a lap8e of U. ratl:ler tl'l&a 1•••· 
lfhia advantap 1a taYV of tlle t.n-plu-tU..a papUa beoomoa 
aore ev1cleat 1n lulon 'a aaalyaia o£ teat J!IOeul ta. 1tuloll oontraatecl 
jJ Op. e1t., Cltap. W, Part In, P• 3-9. 
J/ Ibid., P• 3-9, 10. 
the IIGOHs of tile exper!aental 1"1JP8 on itca covered ol117 in . the 
tat vlth the 800J'ea obtd.De4 on 1'\eu eoveect 111 both text and tU.aa. 
Be founcl tb&t on textr-Gnl7 lteaa the 1D1tial 8UpC"ior1t;y of tct-
t~t pupils 4~e4 1n th'rH &D4 ~ne-JW.f JllOntha, and the tvo 
grovpa ba4 the aue retention aoore•J on the test itaaa iMluded 1D. 
both t1la and .tat, the ten-plus-ftla pup1l.s were '!1:>.4-!j'" unt. 
Bup4rrior to the ~ pupUa OJ! the del.qed testa." 
l./ ltlV p GJU• Inl9S', Daniel Mallin Jl1&de a atuq on 'Retention 
aa a 1\tDet.ioD of Mtt1vat.1on aza4 JlaYt&ioJDat in Uv.oational T1' on 
the Seeo...,. ~ Level.• • felt ~t the im.pol'taDoe of the r ... 
'tention..,.... waa baNd on. a DMd to cUJseo.,.. the moat effective 
tondltloM of motifttioD an4 en~t tor the use of television 
aa a tool of tormal edaaUon, and en the poaaibllity" tbat fl4ucat1on-
al !V Jd&ht be part of a solution to~ current problema ot teaeber 
and oJ.auroom ahortapa. 
The tw ~JDeata tHaW 111 the 8tucl7 vere the home aD4 the 
Glaa .. oem. A 2)-l.dnute flduational '1'V propu entitled IIJIX:ploratlona 
in :spa.e• vaa teleoaat in lev Orleans, La. The 'VOl.UDtMl" aubjeota 
ware UtA gr~Aars haYiug a aean I.Q. IIOJIW'hat above average. The 
laaediate an4 ~elqed J-eoall tena. ware oompoaed of the aarae SO mul• 
tiple-olleiee :ltaaa 1n two teat fOI'IU· 'the ~1ate recall teat was 
j,/ Op. cit"., P• .3-9,10. 
z/ Mullin, Diaaertatlon Ab&ltraota, Vol. rrU, lo. 6, 1957, p. 1414. 
lS 
admj,nist«re4 24 hours after the tel.~HJaat. The clelqed recall was 
ac1rainistered two veelta after the :lmmecliate reoall. 
Oro up 1 and 2 vieve4 TV in t.lw home; 3 and 4 viewed TV in ~; 
grooup 5 at...W.nts were not aware of their role in the research, ~Y 
rt-.cl TV at home; group 6 41d not aee the p&-Ogram. Thua the students 
were divided into 6 pou:pa; (l) \1.1118tivate4 vtewrs in the home, (2) 
.moi1vate4 vi..,...s 1n the home, (3) ._."ivatecl vievera in the cl.&aa-
room, (4} motivated viewers in the ol.aaarooDt, (S) *'casual• viewe:rs 
1n the bt:Nne, and (6) mn-viewra. Qro\lpa l through 4 comprised the 
ezp41l'ialental goupa, while 5 and 6 __,iaed the control goupa. 
The mean teat SOOI"U for the poupa were found to be s1inifi-
oantl.T dift'erent at the .01 level of OOllt"idence for both a4rdnistra-
tiona of the teat. Motivatecl v1ewtnc proved to be more effective than 
unmotivateel in aohievills retention at \be .Ol level of oont1d.enoeJ 
there appN:re4 to be no ditt~ in retention due to ditterences 
in environment. the mean scores Sl.11Pst that the unmotivated student 
wq learn more in the ol.aaC'oom than he does at home, and that the 
motivated student mq le8J"n aore at lx&e than he does in the class-. 
room. lduoational '1'V in the hom.e1 Mullin concludes, flllq be effective 
as part of the solution to the ~ llhortaps of teaehers and 
clallarooma. 
Sinoe til.IA aDd .TV are quite oomparahlJt aa to the nature of their media, 
i/ InaV\lCUo:nal. :FilJa lleaearch, Cllap. m, Part In, P• .)-10,11. 
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tbe prinolplea ad conelualou 1D4ieated 1D thia •SuanMrT• are, this writer 
b4U.lefta, appllcable io botls,. 
.__,lFlCl!I or J'ILM Ds:nttmm. TJae pbotosraphic content 
of B~At!An piPUPel 11 aeoelllal'U7 .,..ute, an4 heDOe the pc-
cep\ual _,.ienoea it lt~\el ape of a apee:ltio rather than 
a geaeral -.tun. Broad, pDthl. ett•u 40 not Jle~Nlt troa a 
a1D&le motiou pS..t\Jiie as a ..Ua of ~tleu, ud. general 
efteota on tan\111 lea'M'111ls •u.14 r»t 'be ant1o1pated frGD1 the 
ue ot a tett !lustrueUDDtl. tUu al.cme. 'fhu the eftect1vene1a 
of t!lu d.epeDda on Mw vall tbe!r ooateat 1a nl.ated to a spe-
cuto w ... tlcn2al. objective. 'thee ... notb..S.Dg 1n a aoUon 
piat\ll'e preaenW.tion, per .. , that. ,...anteea bet._ learniDI• 
SoM t.tlma 4o uet add to ~ ett..Uvu.aa ot uaual aethfacta ot 
teat!ataa, aDd ._. ...., nea be ,... .. 'Uaan the uaual aethDcla. 
*"17 to ue uti tilJa or aJ1f tillutrip cloea aot ..U a better 
w.-......, v .tJuatre _.. learJJbc. by the pupils. !he iutruo-
tloll&l value of a pvea tUa depdda 'llpOD II&DT tactora. tt 
"Mada:Sdaa rna atteetiTe~Mtsa. It f11aa .urelT reptat mat•Sal 
tbat 1a W1't1aU7 pnaated b.T the lutrueior er the tat, th.,. 
mq toDtribu.te little o.r DDtld.nc -'tit)oD&l to the learDiaa. 
GD the otllw llaa4, the· faota .._ v -. that when the tUa an4 
U.t, or t11.a aiMlllaN t..Otng •• mut.uall;T reinforeiDg and 
.uppl_.nt.aJ7., aDd not ....:17 ..,.titiowJ, ~ cloea take 
plaoe.. ..._vw, vbea t11aa are UHd te aupplaaem uaual teach-
ina aethoda, ~~~ y 11 et4 
a niW1e» itlllkiiJMii£lililiiiidRi: • 
L' Op. oit., p. l-11. 
ZUt; •wrtrM\iPI• w.rt en tlle pre~en Mp.n 1n ear•n 1n 
Mq, 19S9, UpfJn reoeipt of net.Uieatt.n of approval of tbe proJeot 
. by '\he Co•taaio.r ot ld .... tien, 1J. s. Depvtaerrt of BealtA, 14uat1on, 
·aDd Welfare. IDa....a as a'V'dla'bl.e te.W ciU not aeet the apeo1t1-
eatieu reqldred te tAla atvq, t..t ooutruetion beeaae a •Jor 
udertak.f.nc of the reaearola atatf liJIUr t.Jae clireot:I.H of Dr. Ralph 
C1aJor7. C...nain pltuea of t .. t eeu1inet.ien be .... the priM respen-
a~UitT of apeo.Uio ._..._..of the atatt. Thus, with reapecn to tH 
tour testa ue4 ill th1e lt.\ld7 of retelr\ion of aUie.,...... •t.er1ala 
&ad of ollaDpa in attitudes and ilrMI'ena, the attitude alld lJRereat 
teats be .... the pr:lu reapou1b111V of :or. A. Oorzael:la Slleeban, 
vhUe to Dr. MarTI. lratt feU tlaa napoulldlity ot ooutruotbc 
the aeieDM W.Utioa teat. 'the IOinoe ~ teat, 1n t._.n, 
beoue the priM re11p0u.Udl.lty of tile preaeat Vl"it8'. 
til *""lsll Mill vaa cle'V'8leped in two fOJ'Ua ••• A-Seale, 
Part I-A, to ......... att1tuclea (pod, bad, cleen •t utt. reapoues); 
the o1ilaezo, A-Seale, Part II-8, to .-..ure beliefs (true, tal .. , clou't 
JJ 
bow reapenaea). 'the A-Soal.e, Part Ili-B, vas the fo:ra \li8CI in th1l 
iJ .... (1960) PP• S7-~. 
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Btv.d7 ot attltwte ob&Dpe. CJaaace lD attitude, it vaa aa8\1Ud, 
wuld be a f\Ulctioa mt oD17 ot tM _,..u.D.tal treatunt ot the 
.UJeot but alae a 47Daa1o tuotloa ot t.he nbjeot '• ori&:I.Dal attitu4e 
atr..wn, JAezltif7Ul• aa poa1tive, DeCatiYe, or un..,td.D iD 
11 
t,pe. 
The A-Soale, Part IX-B, •ntata.« 60 atat.ute pret&Md 'b7 the 
pllraM •.t. SQimiSr II DIBlD WJI) ••••••• • ApJrazillaWT one-half 
ot tile nateaenta __.. •••1pe4 to tofttdpODd to ~sitiYe Dace• ot 
aoleDlata aJid o_.llalf to necatiw iMpa u revealed 'b7 ~Mead 
L/ 
aDd Metra• atuq, bat pn._p]7..,. wall. ot 'Uae atataeate 
Jl 
oell14 el.1oit a "Doa't law• _.a IJ)oea't •tw..• reapoue. The 
objeot ot t1w 8oale waa to aake a OOIIJ'G'U.D ot tha p11p.Ua' pereept1on 
of \he 80Uaiift vitll the Mieats.ata' ova peroeptioa of tta..Rl.vea 
aa HUiltlata aa a~ bra IAII'ftT aa4e lay D.r. staeehan of oae 
l:mD4re4 pbJeleal, •• lludre4 ~~at\11'&1.-ld.eloaioal, allCI oae hWIInct 
8001a1 aoielltlata. ShUte iD peroeptloa ,... ~ related to pre-
Yall!Dc· attU;udea ill the ohU4 ai1CI a4ult populatloas. 
tJat Jattt:Etat. l'pyeptcy vu oout.neted ual.oaoua iD deaip. &Dd 
tuotioa to theluar Vooatloaal. Pre~ ... Inwnto17 (Soiaoe lteHal"oh 
Auoo!atea). It oouiat.M ot t.Jtiada of tweed ebDlee 1teu deaipe4 
to iavento17 8pl'eutMI iDtereat of ohilclro in eaoh of ti-ve areaat 
1/ Sheeban (1960) PP• 57-60 • 
1/ Mea4 and Metraux (19S?) PP• 387-389. 
J/ alleeb&D (1960) P• SS. 
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ae~e .. , MaelaaDioal. A.W..tle, Liwr_,., aDd HMani:tarian. 
'These interest arMS ven oao•n on the as8UIII.ption that 
tM JAMia»toal aB4 athletie aoalea vo1&lcl haw poaltive va-
- lnce tor l:Mv's, that the llaunltar:laa aD4 liWI"arr acal.ea vould 
haw positive T8leDOe for Pr'la, &llCl that these scales vovld 
crperate aa eoDtrols allovJ.Dc tor ehance· :ln the scieue score 
d a .f1laot1on of the etleot UpOn Hlenoe !Dterut crt the ax-
p8f'laental aoDCI1\iana obtai»SJII be'Mell pre-teat and post-teat 
admhd.atraUona ot tlle iutraeat.• }./ 
Attar prel.SaSD1L17 aAilSntAl'aUon to a toarth, titth, and sixth 
pad• GlaaJa in J\me, 1959, foll.clved bT itea anal.7aia ud a uterrd.na-
t:L:>n of rel1ab1litT <ru • • '11, aa pw luder-R.t.abal"dson formula) , 
.-.. UDIJ.sc~tiDa ohoieea wen elimi•W &D4 a final form vaa 
evolved enitled "Wbat I Woul4 latMr Do. • !his tiDal fora of the 
IDtereat l'llv'a.tor7 oouleted of 40 •ts ot tria4s of toroe4 oboloea 
1n width 40 aoieDM interest lteu WN pdnd al'\erna:tely with 20 
eaob. ot At.hletlo- , KHba•ieal- , a..dtariu- , aDd L1tea17-lnt_.... 
Nt J.teu. Iteu wee selected vtdoh ,_. pertinat W ~ieaoe 
IIIII act1Tlt~ of the ap lnel of o1d14renia the atuq. 
Dll S,1ew TI'WIU'u Zlli· 'Coawat of the aobie'f'•ent teats 
vas aele«Red on the haa1a of &D&l.7•• ot textbooks, oouraes of stuq, 
proteasloDalllterature 1D. the tie14, aDd tile natural aolenoe tel.e-
viaJsn aeries developed for t.h1a ..,.-1Mnt. •• teat vas subjec-
ted to rtaorou preliaSN1"7 aperWI!tatS.n ill seven aoboola through-
out eaatt~Pn Maaaaobuaetts. 'fhe iteaa reta.1De4 ill the .tiDal forms 
r/ sb.eJaan (1960) P• ,6. 
1,/lraft (1961) P• S4• 
to tor biol.og1oal. priDtiplea ~ tlwil'" appU.oatlon vas tbat ot SJ.ap-
. 11 ' 
aon, Pittenctrteh, aDd fUfaJV' entitle« "Lite. • Th18 text fUrnished 
t1ut geneal baala for telerl.a1on 1Da~n. .ldd1t1oDal aoazooe ma-
terial 1ne.l.ll4ecl baaio el-.nt.r7 eeieDGe ~ka and teaohers' 
11 . J/ 
u.nuala, aD4 Rppl-.entcey aolence ret••noe books. Seleoted 
Mterials ..,... cheob4 aDd eroa.....-... to aaaure oont«r'alty 1n 
content cowrap and t.Hataent with the pnding teleoaata. 
Wed to 6SO tote'th, tU'tb.1 &JlCI •klioh pede oldl4ren in 8&1.•1 Iewton, 
lqml, aD4 lrooklJ,ae. On the baa18 of au it• anaqais of tile renlta, 
with a GG~apUtatlon of tae 4Ut'l.nlty aDd 41110r1111.n&t:km 1evela of 
. eaoh it. G'J'iftd at, the uak ot peldq Ml.eoUou tor the tiDal 
fora of the aat vaa bepn. The 75 iteae ot the teat wre edt in 
a ault!ple-obot. tea of presenta.U., vltll each item ba'Yi»> a four 
ol»loe posstbUit.T vltll but one OCII"''Mt U.Joe .. ng tllaa. lD. general, 
ltes ...._. toJ' tiDal ue tell betwu ._ 25 an4 75 per oent le-
vels of cU..ttioulv aDI1 dlsor~tiOn. fttt7 of the it•• in the 
tiDal fora of the teat tell iD tbia •teaorT• But since reaults of 
Jl/ G. O. iia;;on, C. s. Pltt.-!p, L. I. !Ufa.ny, Op. cit., 818 PP• 
31 Craic an4 1111, MDJdRhw a»l!dwe. 1958. 
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Selt.Mi4e ad Soh:r.'le14•, llf.IIM h Ia Jrrld, 1956. 
Frader, MaoCraoken, an4 ~~ lflja&lla'£41"1Vt 1955. 
~ncax, Stone, lfelaw, an4 'Vbla'ti.'IAJ, 1M lul..-14 ot.§a'ue, Book rive, 1958. 
Thuzt'balt, llllan• wa. nu, 19,s. 
J/ Parke, %AI. fe'AIIInllurx at 11\tDl IHIMJ:r, 1952. 
Parker,~·" *~u::·r:::~ ~· 1950. Pet.eraoa l.utor , A.J&tE~Wel iiiwja.J;a, s.r. 1-12. 
•t.s.ow Au4\lbon Soaietq, AllllllhW ldv:l JIR' 1 e'lii»· 
tll4! trput aaaple wre baaed oa \he t.heD ..,..at el_.ntarT HieDn 
JSPOP'au, it-.... a4vJ.aable to inal.,. 20 ot the more cl1tf1eult 
1taa and S VWT eaq 1tama 1D . ~ tl:rlal form 1n order tha'\ .the in-
tormat!DDal outOOHs of the natural aeience proJect would be val1dly-
1188.sured. Th\181 final selection 4~e4 UpOn a repr4 fer . proper 
oovvaae of 1ntonaatS.nal outOQme as well as tO'(! proper 41atr1bution 
ot 41tt1oul.ty aJJd cliac:r1dnat1on of the 1teu choaen. The approval 
ot ._. au.b,jeo'l;oomatWl' 41i:parts was the ~ oont1.r.rgenq in tll1a ma:t-
ter of al.eot1on of iteat.a for ue in the ftMl torm. of the test. 
Rel1ab111ty ot \1M tiDal form of the ao..__ Intormat1on Teat, 
obta1.De4 by tlle apl.it-balt •taod, wu .74. Vben oorreotecl tw at-
'-'tat!n )V' the Spean&D-Irovn t0l"JI1i1a, a reliab1llt7 ot .86 vas ob-
tainect. Bel.1ab1l1V wu ba.ae4 on :reavlta ot acJablat.eri.Dc the test 
to 102 aubJe.W from Topft'iel.d, Belmoa, ad Gl.ouoeste.r. 
Vali4iv wu etenWled 'b7 a coabtaation ot the Judptmt ot 
tht'ee experts .. ..-. ot tae Maasatdwaetta AudV.boD Socieq eduea-
tS.nal. start vho produoec! the TV ... :tea, b,y content anaJ.rsia 1 and 
b,y atatS..tioal ~ala. 
Vooabulary !m paralleled ta. pr~ toUovecl tor the intor.u.-
tion test, vith the biolocr tat ent!:tl• 'WQI.8 again aerrlDg as the 
Min ao....-.. tw •tll'iala aDI OODHPU• ID acldition, a word aaaoci-
atlon teehDSq• de"fUe4 'b7 JW.ain aDd adapMd tor th1a purpo• vu 11 . . . 
ued. !hJ.a teelm.ique oaUed for I1IH'8 tb&n the .... Ml .. tloa ot 
8)'1»JV'Dl• tor the atialulua VOP4. It oa1l.ed tor all \IDIIerat..SiDc ot 
'the awl tiple olaaaUloationa and the oncept .tapl.ie4 b7 the atlau-
lu word. !Jut teat eonaiated of~ parta. !he pupU aa aaked to 
aaaeoiate eaob. of the 75 vona of Part l vltb •• ot 5 oat.IOI'lea, 
DUttl7• lntulaJ lirclaJ nov••; ..... erea, ... , !rNa. The 75 
VOJ'ta ot Part 2 were to be aaaooiatecl vit.la a aeooll4 aroup of S eat .. 
pries lnoludJ.Da -Ill t1IM 2 'bhtl.ogioal J1NOe•••· TheM 5 -.rea 
l'.l.an\a, Ve:rtebratea, I'IIYetebntea, lavltloa, and lleproc!uotion. 
'ru tiDal fOI'ID. of the ten vaa aft"iftd at attar tlw oona\rWJtioa 
of tvo pnl.SmiM1"7 t_..., J'oraa A u4 B, and 'their GperiuD'tal tr7-
out 011 23S oldldren ill the fourth, tinh, aDd sixth poaclea 111 Vel-
leal87. r..a of tM tw prel:lmrwr,- ,...., aa 1D the tiDal fora, 
oouiat.-.1 of two parts, vitb 75 lteu to eaell part. Thia aupl.J.Da 
t.roa fourth tbrelqJb. a!xtll pa4ea vu •uldered to prov14e a aatia-
faetGI7 lDtiaatioD of the ap}rOJ&'late.aa of th.e it.u, troa all a-
a'bieva.Dt point ot rtev, for t:lfth pede ue. 
'11le :renlt.a of tl\e a4mi•1atraU.a ot the prel:lm1DIJ7 Forma J. 
aDI I were n.'bJ"ted to lt.ea &Blll78la• nrat, the relative poaltion 
of eaeh pupU vu 4eterallal4 'b7 hla total __.. 1D the test taken. 
w.t, LeTel of :Dlael':la:lDaU.n aDd LeTel. ot DUt1nlt7 of each it• 
vu det.traiae4 by \he a~ reiR&lta ot th.e top and bottom rf1, 
ot elalldrn tald.q theae taata. 
• ••••••• Oa:rpD&N ot 41t.teren1lat18a ud rel:lab:Uity of 4ata. 
It llaa beeD .._utrated tJaat tile o,U.• po1Dt at vldoll the .. 
two oondltiou balaaoa ia reac1lacl 1dleD tlla upper an4 lover 21'/t 
of taa ..... are eoapar.. (28). llatdl perMiltapa are llOW eoa-
aoDly •plOJed v.bea extrea• ercnapa are clea1re4 tor it. val.1-
d&Uoa.•l,l 
!Jae t11tt1e111t7 bda of ...U 1\a vaa te'Wid b;r •'~'•acillc the 
per UDtl torrMt. 1a tlut U.PPII' ... l.&Mir l"tlpl. It .... 1HZ'11linatioll 
4.1 
lDUeaa were obtalaad 'b7 ue of all abae deYelopad b.r GuJ.ltoN. 
lteu wre tirat MrHned w 14ntU, tao• tall.J.Ba vi~ t.ba 25 
to 75 per Hilt leYala ot 41tfiovlt7• ~ tall1Dc below or above 
taeaa perontac• pout.• WC'a ••He .. w lie ei1iller too ...., or too 
tlitfinlt. !laa• vera cnwall.7 elW.\ed. Ot t..be lOO vor«a CtCN~pris­
iDC tlut two part• ot r.aa A alld B, 1 '11 •t. the deaD-eel ezaj;t,..un of 
41tt1eul:t7 aDd di ... iaillat.ion. Ot ~~ 143 vwe ~114ed 1a the 
t1aal tea ot tM 'VH&DulU'J' teat. al..., vi;tia l ..,. 4Ut1e'tll t vorcla 
ad 4 relat1Yel7..,. oaea, ma1d.JSC a wW o.t 150 Wftla in aU. Aa 
vu tile oa• 1D tU W...ttoa !an, t1Dal aeleotioa vaa baaed oa 
diat.rlftttoa of ltea ciUfieUltT, leftl ot d.S.Hr.ild.Datun, a1ld the ap-
JNYal Of "UI8 auJMt.-aatter ...-ta. l'ipH l alaow'l tile laYela of 
cU.ttioult.J' aD4 ftHr1a1Da·Uoa fer ...a ita ot tlla t1ul lutnlaellt. 
i/ Maltaa1 . titS4) p. 157 
z/ GldltoJ14 (1950) p. SOl 
24 
25 
nawe 1. 
r, lnnll1 o~ M"" _,....,. ta,. 
.00..10 .11-.3) .a-.30 • .n-.40 .41-.~ 
.91-1.00 
.81.-.90 
.?1-.8) IIJ,S6 
l 67, 68 4 
.61.-.'10 901 U7 
• 
I 1, 19, ,, '1, u, 
I .Sl-.60 llO Jl, 44. J9, "' lMl I 71, U3 w,l.47 
.. 
• 
"· 114, 16 78,106 l4,21,B, .4).-.!iQ U9,U1. 1;6, U8 ~~~OJ, ~ l~ 
;I 
'SJ,?4,76, ,,,,,10, 9,Z>,ll2 v 
···40 ~·1il~l2, 1 ll9 . U2-- , ttl, 94, 61,83,95, 2,21.,89, 53, w, 
.a-.30 125 122,145 93,97 141 
148 
.u-.z, 
·00..10 
toW. lo. 
3 21 21 21 of I-. 
at Gi"Va : ,_, :~ 
...... ~iql'-.- .. 
total Jo. 
.Sl-.6o .61-.70 .71-.80 .11.-.90 .91-1.00 ot Items 
at G:l.ven 
t.-va1 
SS* 1 
32 3 
l 
42, 107 15 7 
17,22,36, 10,2;f,25, 
'ti;!I;SO,S2 tl-~~;~· 39 ~f·ll 1 62, 
4,6,26,45, 11,12,109, Sl,69, 
58,60,1!6,92 127,134, 91,98, 39 lfi,US,llO 
s, 29, 96 47, 49, S4 ~£,7iat~s )9 u:J;. 1:n ft.' J24~· ~~ .. 1§0. 
72, 108 6.3, 144 66 22 
" 
JO ll lSO 
Tile val.M1V ot 1be ...._ Yoeaml,. !.a 1M11 -~ b.r 
MJdDB u ~ or tbe ourl'1ou1ar ID!IMDt ol U. aubJeo...,..t.w 
-- to - ............ s. to J.t ., aU ..., .. .....,... ot ICd.eDoe 
1118~ _.. _.. .. 't\7 tiKt '-' 1-.. A -...1 .tt.wioll -
pl.o,fed wa *' -..s oa U. J.._.m ot -.. ..,_u in 'll» .tiel4 
ot • ......, ..-.., a11 t11ree lleltla rwwa ot • .,, ....... t.a 
AallullctD a..a.tr .._,.._, a'Wf. I'M Ud.N, aD4 •• •tt..U.ve, 
.,._. . .,..,.. ._ *' lue4 oa u. nau.u.l. ~ ot 
--~ , .... , ... ..:udaU. ot .... t.tal. ~ ........ 
TM nllaMll:tr ol tM .SO,._ YOOibulfi'T felt waa bt.eed 011 AD 
-.II'.U ot tbe Mllll'- ol •••--• tM W\ to a MIIPl• ot· 
1Z> ...,_.. a- ..,_, Valt~rea, -' ~ ~t.SoD tar J,/ 
- ..... val ................ 96 ...... tile~~ 
~ 
'11 = (1 ,t •it> 
for ~ Nlt.Wll1l7 1lba a *' U ~-, v. arrlwct •' a 
....-l.&U. ,. the ,....,. .... o:, • • ••• 
• 
flaiJ•"T"' .. --.... ... ..... tlda • ..., ot 
....... il s-~ U.S W tbl ov• 21 ,.at. prcJMt., 1D .OJ.-
._ to ...:Law St. •zraoGF it. a..:rr• n•••••.,. to pre..n. ... ot 
ta. -..101' ..,...U ot: tbat. p110Jeo\. The first concern is the popula\SDD. 
At tM l.lrtit.a\Soa ot loatfD Old.....ai'J", ... ~ ot 
aoboola 1D .-UD1t1ea partiolpati»g 1n the 21" Claaarooa televlaion 
rrosrau attellde4 a ... tiDe 1D .JUD8, 1959, at vh1oh time the overall 
a1u and objeotlv.a of th1a lat....:l. Solenoe TV Re~ Pnjeot were 
rnealed. Aa a renl:t., a maJority- of the nperintel'ld.enta iadioatecl 
their villinpeaa to haw their aG!aDola petioipate 1D the project. 
ltnMUpt1on ahovecl ~t the ,.. oaplta upen4itare tor ec.tuoa-
t1on vas auttioilmt17 alike tor cities aDd tovna ao that tw auaplinc 
,.,o•a, oD17 the rat» of oitiea to tcnma vaa oouidered. This 
:ratio vu apJftXia'MlT 1s3. Co~U~~~q.Uentl.T1 the reMarOh 1Dvolft4 
the partloipaUon ot 7 oitiea aDd 23 tovu. The toW D\111.bw of t1tth 
sradM aftUabl.e .... pooled aDd tllaD aaapled by uae of a W.ble ot 
r&DIIoa ~· to gtw ua a total of 72 Gpt~Piaental olaaMs, 48 tJwoa 
towu 8JI4 24 ~ oit1ea. JSchteen ad41U.aal ola ... a vere randoal.T 
Mleoted tw oontirola. !hu, the total aaaple ot t.hia projeot oon-
aiatecl ot 90 t1nll gre4e calaaaea with a u'bl ot better than 2600 
pnplla repre•ntiDa lO GO.alDd.tiea within a SO mile radius ot Boaton. 
lcME311&1'.1l tltliP• On Sept.._ 9, 1959, at a Meti'Dg at 
Boston Uuveraity, the partBipati.Dc t1tth pa4e teaohars were given 
an overall view ot the problaa of ~ research aD4 the iapl.1oat1ons 
ot tile propoH4 _,..!JienW deaip. Wbere possible, eaoh teaoher 
vu aaaigned to her ttrn oholee 1D the •tw of partioipat1on 1D 
either tile adanee wrkallop, the T\' workabop, the IIJ10 llp881al ~&in­
iDa' oat010J7, or to the eont:rol group oate1017. When ll\1mbara in 
a CtatOIOl'T ~ t:tae Uaita set by the a:parJMntal dealgn, the 
~'• De&t U.loe vaa then uaed tor -tpent purpoMs. !hen 
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.... the ·•tw ot deadpating tea-.;a tor eaoh of the tour maJor 
_,..luDtal auigDaenta anc1 aubdiviaiona '"-"eot. thta vas done 
bT ue o£ a table· ot random nuabws. · lben aoapl.etec:l, eaoh apc'.iaeD-
tal group vaa tben fiOIIJOaed of eqllal Dllll'bea frooa the thrtle aeta of 
teaehe tra~nf.ag, with eaoh set beha apln d.lvided equal.J..J' between 
1nrU:r14ual pupil actlvltiea all4 OO'IIIDD alau aaaf.snaent categories. 
Qrecluate w•U.t vu aiva for partiolp&tton in a workshop. 
figure 2 .• pre,..ta a tliapaa of ·the _,..a.ntal deaip. 
18 18 36 
elaaaea claaa•a 
18 18 J6 
olaaaea el.aaaes 
36 J6 72 
~ of eld188 viWD eaClh oell vwe aa tollovaa 
6 olaaaea - Scienoe-tra1DI4 ~a 
) - 1ndivf.4ual P"Pil utivlU.a 
3- OOIIBOJl ca1ua ~ 
6 a1aa .. - n-wa!Md teao~wra 
l - indf:vUual pupil activities 
3 - OOIDIIOD olaaa aa•lpeBt 
6 claa•a - lo apeoial teaolwr traSn1na 
3- indlvlclual pupU aoUvltiea 
3 - common el.aaa as~ 
~ N ~ • ~ ~ e o 
· · ·:: r .. ts.l 
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ao!enee Hl'iea IIPLOlt.DG IIA!UQ] •• a aouroe book in JOUZO soieDM 
irlfttou'Uan vita 70llr olua. It )I.'OY14ea ;you with eaaential 
Wona\.toa on the eontent ot .... JII'OII'U vldoh wUl 'be helpo-
hl ill orifttaUozl ot J"'W calaaa er 111 follow-up 41&cuaaiou. 
QueatS.H a.H pt"Ovided t• uae 111 d:IH'laa:lon, plus qpatiou 
f• proJeot.a. TM aohool or ~ 11brU7 vUl undoubtedly llave 
SGIIe of 'tM boeka ng .. ted aa nteeDOea and 1t 1a entirel7 
possible tbat the ellUdren mq Jlave ._. Dooka of their OVD aYa11-
~. 
4. 1;1~ IGH'U· lou haft. beeD prcrri4ed with a 21-pap 
re._ of 'the •t•al aoienoe teleri.a!Dn progaaa, vhieh provUea 
a llriet OY8t'Y1ev ot eaoh JII'Oil"• JOU alii JOV ol.aaa v1ll see. 
Utfl.U. aDT aouroe attr1al )'OU aa:l.re vita reprd to tJae prograaa 
to be Y.f.ANed and tile topioa W be coftl"ed. Feel flt .. to UN 
7011P !Ditiat1ve alii iaaaiM:tion 111 tM wort 70U do vital 70ur 
ft\laaa 1a oeiiJunet:l.eD with prop ... all4 Pl"•Jens. »a •t ua 
ar new: w »e a• su1 
s. 11•hl1i3•:tit•· 'l'eaoh.era aaaiped · te ttllla •teaosT lb.euld wait 
atU the t!rat propau are bl'oaUaat before unctertakinc &117 
aoieDH aotivitiea with tlldr olaaaea. tou v:Ul note that the 
firat an.n proptau toou on ••'•,• u.d tl:aa11" atrueture, • ..,... 
m.ent.a, hald.ta, ·po. :Ina \be pNpaa on planta point.s ap the 
relationshipa between plant alld •wdal lite. '1'he propoau ·should 
p.ro'rl.de a rioll ._. .. of at~Uon tor obOclrea'a 14eaa and 
intveata alii ... u,- leacS 1Dto a ftriev of ind.iYidual or elaaa 
proJetta and aH~nta. U• tMae p~Np-aaa as a baaia tor 
)'0111' vert with 78\11' elaaa. 
6. ti::;tmilli1•· In the above oa\ea017 (#3) ve see TV as a st.1-
aul.ator of lDttreat. In oontraat. tor the claaaea aaaiped to 
tlala •teaarT, ve ... TV aa a .,. .. ot laiDvledp and a olar1-
tt. ot u... It 1ft have 'bea auiped to a eomld~t.ion in'fOl.-
YiD« tb1s oat.t110J71 'be&h verk s.e4taie1y with yotll' olaaa. 
Look over the eonteat ot tJaeae &at ...,._ propoau and enooura.ge 
tlae ehil_..~ to ff.lld topiea r.:LaW aD4 bel1n to obtain informa-
tion fJIOII 'boob u4 other uw:l.ala. 'lY abould ..... to clarit7 
eoaoepta aDd provide intOJ'Il&t:l.en on topiu vh:l.eh 1ihe ol.aaa has 
alNa47 'beoome inter•ted 1D aDd w vJdeh thq bave bean oriented. 
7. Ild'UdDI) lreJWI• !nooarage .the cahSldnn, alone or ill pairs 
or •io•, to choose ~lea ot ~to t.Ma. Tlae:l.r iDt_..st 
UJ' be ~t.J a ted b7 readirta a •twT or ... iq a fila. Their 
ohoioe ot top1oa ..,-. be proaoW ..S alarpct 'b7 prepari.Dg a check 
liat of topS.. wb1eh U1ldrell oan CJlaeoJc aoowdiDa to their iD-
!:"8\a\. -~~T=:n: J:J~&woa:n bfv":!t.z,to aohool mqaaa~ &lad tiaou•d ... prelt.atnarr to sugeatiJla iudi-
viA'Ial proJMts. !hoae oh11.4rea vJlo complete their regular 
elaaa wrk om'be peralttec! to tun thtJjr atteation 1n their 
t.ree tiu to \heir sot.JlM projecn aa a NVal"C!. 
S. G'tll AMYreedi• We ere ottea Ml.u.otant to let oJ:dl4ren pur-
aue their own illtetests bl a f:IAWI tor tfJitl' tbAv' von •t learn 
the baaio ae-ral intorm.atiDn. Br dsiptng 0011110n topics to 
all chUdreD we kDov they ere 1101'8 l1Dl7 to oonr the sarae 
&I'Oud• Whethe or 110t thq aoq'd:re ud retain .IIIOI'e baaio infor-
mation tbaJa ohUdl"ttD worldq ~ on lDUYUual JrOJecta re-
mai»a to be seen. Ptoa \be mate.tals a'ftilable to you, pick 
topiea of probable tnt.reat to 1M al.aaa 1 bat auip the 8&118 
topio to all. The7 1JA7 uae 4Ut..-t MaDa with reapeot to 
the eboaen topio, ••I•, dravi.D&a, talka, aocl~s, eto., but all 
should vork on ._. 1a11e top:lo. 
9. ,IQ Balli•] biMft Ta'A'Dr• Tlutae vho 414 not partio!pate in 
eitUP ot the -tve VOI'kahops tall J.n tb1a cate1017. 
Do 'IA1iSI. pg. For puplls in the 18 oontrol olasaea, the 
TY pro_... fw1et~DfHI aa the onl.7 teaebtnc inat.zrutaent. Teaohers 
wre nquattac~ not to eupp in anr •turel aolanoe activities. 
Qulltiona aaked follov!nc the proanu were auverea but without &r1T 
elabon1ti.on. fhtul the oontrols beoaM U. inaVulnent apinat which 
pngress of the _,..laeDtal &rO"P• vu .......-. 
ID«Senil) •wtel•· The _,..t.nt _.built up aroun4 the 
mat..tals inftl.ve4 in tile .'30 aturel •ieaee 'N prop-aa IC"ies entitled 
"'x;plor1Da lature." Tla p:oocluotion of the aerial vaa und_. the diree-
U.n of Dr. Charles Waloott of the a4uboD Soolet7'• educational statf 
in OOOpG'aUen vith tile dtreotor of '\be 21• ClaaROOII. Profe&SOJl 
VUliam B. V.aton of Barvarcl UD1vera1t•7ta Depal't.Blent of .Biolou un-
dertook the telmaion teaeldng. A desoription of each P"ll'• to-
a•thar v1th a olwrt ahowl.Dg ita relaUDDahip to maJor b1oloc1oal ooD-
oept ceaa oovered .~~aq be fouml in t1ae Appendix. 
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b- & 4 IAG=illi1nr ip t;lll JlCIPi JCA~IAA· Pram the m.i4dle 
ot Septaabar to the end o£ October, 1959, the pupUs,... tested 
with Dine dif'terent instruments in all. Ot these, onl.y four concern 
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t.he present atWST. In addition, 41.11'ina »eo.abeo, 1959, the Otis, Form EM 
QUJ.clt-ScoriDg Dna T .. t ot Mntal. Ab1lit7 vas ads:ln:latc-ed tO all 
aujeots. Poat-testina was carried n.t 1n Aprll and Mq, 1960. 
luh ot t1w inatrumenta amtniateed u a pre-teat was readminiat.-ed 
aa a post-teat to ID8&IIUr8 change or gain oVC" t.ha eourae ot the school 
Tztaaut fl( ~· All MOrea..,... "-"ed on codiDc sheets, 
then tnutarre4 to lJII oarda. The elaaa, DOt the pupil, becaaae the 
unit o£ meaii\JN1 with the lU8D aoare ot a class be1Dg the score tor 
tha~ \lldt. Thus, vith 90 otaa ... , our total B beeau 90. An ana-
qaia ot vari&Doe wu -.de vith ara XJIC 650 Computer. Int8l"pretation 
ot "aulta tollow4. 
fm2»1•\wP at 1iM ~o~Mnt.'u uwtr· 1a s.p~, 1960, the 
2600 co4.tng aheeta of puplla .fmol ve4 1n the parent study' were sur-
.,.,_ to 14entit.r those vldah bad oompl.ete data on the tov teats 
utU1Rd 1n this star!T. It a sheet vaa ainu a test score, either 
pre- or post- , •n arv- oM ot the to\W teRa utiUzed, namely, the 
aeleuoe .1.Dt'olmation, voeabul.a'r7, attitude, w interest teats, it vas 
el.ia1Date4 t.raa thla stud7. In the parent atuq the assumption vas 
JIA4e and verltied 'that a'baenoea ot papUa veW.ct be rancSolll.y diatri-
buted and voul.d no't attect cl.aaa ...u. 
'the number ot oomplete sheets pco olaaaroom waa then noted 
together vlth the neuaea ot the pupils involved. Vithin eaoh class-
room, these puplls w .. e then divi&td lnto tvo gr-oups, with one being 
deaipa ted tor October, 1960, teatil:Jc, aJ¥1 the othe for Februacy, 
1961, testing. 'l'hu, for statiatioal PD1'0•a, the split-halt 
aethod vaa aaployed so that those tested 11l October could later be 
eompat"ecl with tbose telted in Pebru&1:7 vitll reasoDabl.e aasuranoe ot 
the ·equivalence of the two groups beiJl& compared. Where a olaaa had 
.lllOH tllan 20 pvpUI with ooaplete eo4ing aheeta as speoitied above, 
ozaq the ttrst 20 were uaed. Th\\8 ve ended up with a total aaaple 
of app!"adlateq 1600 pupil a. 
Jtj;irtg·Ucm sgt; tp M]ag1a. The names ot the pupils were then 
listed b7 olaaa, aDd a copy of the liata malled to the principals 
of each Mhool 1nvol ve4. Prior to teaUDs, each acbool was contacted 
'bJ pltione so that a apedfio U. attaall7 oeJ.lftldent tar all oould 
be established. Olopan.tion 1D all theM aattera on t.be part ot 
the )ll'lnc1pal.a aD4 teachers vas hi&ILQ' oomaeDdable and complete. 
lolr'"D$11 ...... ,, tht r"'R$fgp md.Y· 'l"he ezperiuntal 
«ealp vaa BOt alt•ed for thla atlJdT. Ia aYflt7 reapMt it remained 
the -. aa t!aat of the parent atuciJ'. Coaaeq•ntl;r, the independent 
Yariabl .. alao rFained the satae. 
'fnlt•eu It f&k ll S"t .rU.\iU. AAMlT· n. aDalyau of 
"tViuce to vJ:tJ.oh the data vas aujeeted fell into three maJor 
&1"011Jirlp. 'theae were as toUovaa 
1. An &Dal.yala ot eoatrola veau ~iuzltals. 
2. .l 1011p81"ilon et I.Q. quarw•. 
). r.~ ual.Tall ot the four adD etfeota ot the a:peri-
...W delip t.oaethe vith ~eir iDWaot.ioD. 
Thoae tlarM are further el.abo.raW .. tollovas 
1. M lm1I'it 81 Matal.• •M A'IM'dMDtrt''• In thia 
plaa88 ot atatlltioal &Dil.71i1, all oolltrol n.bJeota were oomparecl 
with all _,..iulltal av.lJJeota. 'thia vaa tolloved 'b7 a eompariMil 
ot all ooDtrol nbJeota, aale, vita all tatpRiaoatal nbJeot•, male, 
aDd then ap1D the .... tor fealea. ID allot theN ooaparilou, 
an &11&17111 of -varianoe vaa u.de between the Mq aDd Ootober teati~Jc, 
aDd then apia betwea the Mq and h'brual7 teat1Dc. Milan cliftC"'enoe 
MOJiel wre UMd. The ol. .. a Nr't'ecl &I tll8 \lJd.t ot uall\ll'e vitA the 
GlaN .llft&ll oo~...S it• MOJ'e. The ...:q.1a vas OC"ried out tor 
all telll' ot ta teat• 1n t\ll"D. 
2. .A WIMIIMP ot i·Q· .,..,_.. rua phase ot tile atuq 
a1Md to clinoftll' atatiatloall7 l:lpttloaat diftC"'enoea, if a117, 
bltwen '\he clitt•Oil't I.Q. q\1at'Wa ot 1iAe OOD.trola vhen naulta ot 
the Kq tutiDs wn ...,.. .. vltb. ta.• ot Ootober. Thia prooeaa 
vu repeat.d for ~ Mq uc1 FebnaJ7 tel\i»a alao. '.l'lWI total 
prooeaa vaa ap1rl repeaW tw apariMDtal. RbJeota. Ia tlda ana-
qaia ot X.Q. q'l'l&'r't.ra, \kef IOGPU 1J.Md wre the aeaa aoorea of each 
I.Q. quarter. Apia, aa in the pre...t.u II"'"P1 the ual7ail vaa 
oarried out tor all tour ot the testa 1D tvn. 
). b.Jr::vay emlp&a ot the tour main etteeta of tH. experi-
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•ni&l. 4u1p •cether vitll. tlae!r ~tion. Here, the tour u.iD 
ettem, Daaeq, n, OUJ.4e, Trains,., aDd .Uaipent, and their in-
tlraoUon, were aae.l.JMd t• atatiaU.oal atpttiaanoe. Quite obY1oual.7, 
oD17 aperiMDtal alaa1ea eoW.4 be ue4 1D tiWI a.JJal.Taia. Data vera 
aaal7Md tor •arianoe 'between the Mq aDd O.to'ber teatiDa, aDd then 
ap1D tile Mq aDd lebruarT teaUDg. Aaa17aia vaa by .:Lass (exper1-
ae1Ral) , aDd tUr1 by talala by aez, Mle all4 female taken 1D turn. 
Mean 41tterenoe aoorea nn uecl, vit!a '\be 411&1• aerv1na as iiM unit 
of ._.... aDd tile aean ot the elua ooMlcler.S ita aoore. All to\11' 
teats,... RbJeete4 w tbia total.IIDI17Uo prooeaa in turn. 
i i ' f I l I ' ' I l I ~ ~ I ~ I ' ' 
I I l It ' i f : 1~ li' l t: ! - I f i J ! I I ~ .. i f £ ~ ~ ' 1 (+ :1 ! f '& ti ~ ~ ~. l ~ F : i f & ~ l I f ~ !.· ~ • ~ ~ ~ • 
[ ~ I t ~ ., f ~ .f t t -
e ; i ~ ~ i i E f i · ~ ~ I ' i i a g r t 
c i i t ~ f ~ ~ I 1 ~ ~ ~ ~ f 3 ~ r ~ I i t 
l .I - i : !=- c t: 1: r ; f r i f • I ~ st e I i - I g f I t i , . . ~ i i ~ ft ! ~ J. E ~ l c ~ ~ I i .,. j [ f i t It • I ! i i ~ = ~ 
· f • I i r 1r i ' , ~ !. ~ f ! J ~ t 1 f f 1 e t i i i r ~ r I i i 6 ~ m ~ ~ ~ e ! ! 
f i i r I f f i f 1 f i ! I · I i : ' I 
f ! N ! . ~ i ~ ! ! I J f i i I I I ~ 1 1 ! i . i ~ 'r ( ~ t • i ~ e • 1 t -
1 ~~ ~ ' 1 r r s • ~ 1 ' 1 ~ i 1 ' t 
, f : 1 r P i i : i I r i ~ 1. f · i ~ ~ ~ ~ t !I ~ ~ l N f ~ J £ a a . ~ J ! I 
:t f ~ ! ~ e: ! ;s. c tt r t a ~ f c • 
• ~ $ ~ G ~ ~ i ' . ' a 
- -
«Ut•.- aun be reJMted 1D favor ot a 'f1w vb1o1:l MJ.da 't!aat the 
ObMrYII4 Yu-1ati8U We aipJ.tloaD\l.J dUteent aD4 liN dv.e to Oir .... 
atauea ):a'eYdllq v1tldn tM tlr___.k of tiM ..-11aent.al altuat.jon. 
t1aere t1ae ~ reveal• DO atat~ alp1t1eant values, a atate-
JMDt to · tbat etteot. .tolltNa ... 'Wlle eoJlt.aJ'ai·JII .. a.aa.q,u. ilbere 
•••u« a4vll&ble, &dUU..IIIl •ta"-!lW ..:Le.YaD.t to th4t flll817111a are 
~ ... 
Tae. 66 table• DOW tollOVt 
T.ABLI1. WLYSIB Ol VARIAICB OJ IEDICI DJOIIUTlDI Dl'WIDI COlft'llOL 
.AJI) !DaDCiftAL QROU!'S USDG MIAI DJl.li'.IRD'CIS Bt CLASS 
DJ:WID MAY MD oeTOBllt DB!'IIG 
SOl.lrce of Variation 
Bet.veen 
Vi thin 
Total 
I 
Milan Dttt. 
S.J). 
d.t 
1 
88 
89 
~of Squares Vean Square 
.:n .. 4ll 
916.5'/4 
947.985 
l'psjrpil) 
72 
1.36f 
3·24 
31.411 
10.415 
FValUe 
3.02 
~ia of variance shows DO nat.iatical aipit1canoe 1n tlul 
uan 41ttenDOM 'b7 cl.aa.a bttV88ll 'Ule eoDVel u4 expR!Mntal grou.pa 
troa Mq to O.U'ber ~eatiDg ot a~ 1ntonaa't1on. With land 88 
4egreea ot tree4om, an r Talu ot ).95 is "flu!recl tor sta~1at1oal 
s1pif1oanoe at the ~ 1eTel. The above F value falls. short of this. 
An iupeetlon ot aean tU.tt••- Yaluea illdicatu that the OOD-
trol pooup piMd aore in aoieoe iDfOJ'II&tion 1D the 11lter111 tban 414 
the .:per.taeutal group, b~ t1le pill !a •t atatlstu•llT a1p1t1oaat. 
'l.lBLI 2. AIALISIS OP YARI&lfCI OP SCDICI ~:ml DrWDI COimtOL 
AHD EIP.IIllMIII!AL CltOUPS USDG MIAJl)II'J'J!JtENCES BY CUSS 
mwiD HAY .d> natJARY DStD'G 
Source ot Variation 
...... 
Vlt!Wl 
Total 
I 
Mean Dltt. 
a.a. 
dt Sum ot Squares Jrean Square FVal.Ue 
1 
88 
89 
SJRaift1 
18 
4·011 
2 • .40 
l8aal, 18.211 
12)8-oJJ J.4.068 
1256•244 
lliDII:JMat&L 
72 
2.891 ).96 
ZUII 
90 
).ll,t 
).73 
1.29 
Al'Jal7ala ot ...,ia.Doe abova no nat1ftieal aipitioaace in the 
IBMil dltterttllcea by olaaa Mtwea ~ o.atrol aDd G.pC"iaeatal groupe 
troll May- to J'ebrua17 te.U.C of .. -.... J.lltormat!Aa. 
An lnapeoti&tn of-. JMaU 1aU.oawa that we to, aa 1D Table 1, 
I 
the eoat.rol poup p1Ded more \baa tile -.per:t.untal. Bovevcr, 1'\lrtl:&er 
iupeet1on of tJae two tablN revtlalA ~t tile gaJ.D ovtrr tU .,.-1-
MDtal la at a deoel.-aUDc rate. 
TJ&I 3. JULISIS OF V.AitDICI OF ICDICI ]JIIqtl(ftJ)J BI1UII COI'l'ROI. 
AID Ell'alMII'rAL <JlOUPS ISJIQ Hid DD'I'ERENCIS BY CLASS BY 
SEX (MALIS) mwDN MAY AID OafOBER TF.s'l' mo 
Source of Variation dt ~or Squares ' Jrean Square FValUe 
Between 1 /IJ.O/IJ 4{).040 2.18 
Vi thin 88 1614.036 18.34]. 
Total 89 1654.076 
• Mean :out. 
S.D. 
AnaJ.¥a1a of 'Val"ianoe ahDva no atatiatioal signi.t'1oance in the 
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mean 41tfet"eDOea 'by class by" &Sex (ulea) between the eontrol aBIS 
u.periuntal poupa troll Mq to Oeto'ber teS'U.Di ot aoinoe intoraat1on. 
!.&ILl 4• AIALISIS OJ' V 8IAICE 01 SC.lla'l IIJ'OitMAf lDI BD'WDI COIU'ROL 
A!1D IUIRIMBB.rAL GROUI'S ISING MEAN DIP'F'!RENCES BY CLASS BY 
SEX (MALEs) BErWE!N MAY 80 FEBRUARY TE~'l'ING 
80\lrce of Variation 
!etveen 
Within 
Total 
I 
Mean J)1tt. 
S.D. 
-· 
df' ~or Squares 
1 .00576 
88 l897.1!f17 
89 l897•8f327 
Qal$:QJ. 
18 
2.82,1 
3.41 
Jlean Square FValu 
.. 00576 .. oo 
21.566 
AD&1.7aia of variance al»va no at,aUatio&l aignit'icanoe in the 
mean clitf•encea b,r cl.aas b7 sex (males) batvetn the control and ex-
par.taent.l &I'OUP• tJtaa Mil' to J'ebrUB17 \eat!Dc ot aoienee intOrmation. 
All lDapeotion ot MaDS ot 'table• 3 awl 4 1nctioatea t.bat the ale 
oontrola lost poliDd ill their pin O'VW the male aperDelltala between 
Ooto'ber aDil le'brUarT tea'tiDa at vld.eh t!ae 'Uleir cain vaa aotuall.7 
lua t!lan that ot the_,..~. uclleaa than their OVD gains 
t.\11" •Jrtha earlS.. 
TA.BLJ: S. .tlt\LISIS Ol V.&RldlE OJ' SC:OX:B l.'1UtmMA'l'lOJI 1J.Er1llfZR CORrROL 
AND F..UlltiMa.r.AL (JtOUPS USING MEl!J DD'J"lllmNCES BY CLASS BY 
SEX: (F»ULES) Bm'WEEN MA.I .AliD OCTOBJ.m TE:r; ING 
SO\lrce of Variation 
Between 
Within 
Total 
I 
Hearl Ditt. 
S.D • 
dt Smn of Squ.a.res :uean Square 
1 1.769 
88 158•669 
89 16o.438 
Qopta;L 
18 
2.1)/ 
4·/J:J 
72 
l.Oa,t 
4.12 
1.769 
l.$l) 
FValne 
.98 
.Ane.qaia ot Tarianoe IJhova DO lltatiatioal a1gn1f1canee in the 
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aean dUt•enou b,y calasa b7 aex (t-.alea) between the control and 
axperillent.al. poupa tJ:oea Mq w Octobelr teat!Dg of acio.oe :lDto.rmation. 
TAILI 6. AIALISIS OF VADICI OF a:Dml lDORMA!lDJI BJ:rwDll COI'tltOL 
AID JZPaDar.lL <BOUPS UIJDG Hid DD'J'Dl!lllBS BY CLASS 
II 811 (JWAI,IS) Jll.rDII MAt AID !'IIBUAB.t DSrDG 
--
80lll"ce of Variation dt ~or Squares Vean Squat"e FValUe 
..... D 1 6o.491 60.491 2.f.fl 
Vi thin 88 18S'•''' 21.062 
' 
Total. 89 1914.024 
I 
Mean DUf. 
s.n. 
Al:ul.1y&111 Of Yarianoe ahava DO ata\1R1oal &1crdtioanae in the 
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MaD ditferencea b,y olasa b)r lex (f-:Lea) between the ooDtrol and 
a:par.laental cro• .f)olll Mq 1io ,.........,. t.eatlng of ac1eDoe inf'oftla\.ion. 
All tupeot!on of aeana of 'l'a'blea S aDd 6 b41oates tbat the feule 
oontrola 1ained more than the aperiad'tala, tbat pil:ls :troa October 
to FebrtaarT WC"e at an aeoelerat!Dc nte for both groups, but that 
the rate of aooel .. at1on vas peaw tor the tatpe~"iaentala. The Yari-
anoea, laoweftlt, were DOt atatiatioell7 a!pitio&Dt and aut be 
TABLE 7. AIALISIS OF VARIAICI or S:lii!CI VOCABULARI mwDI COII'fBOL 
AID llP.alNIItAL CllOVS USDQ HU.I :DD'J'JURQEB BI CL.&.SS 
BEl'WEFlf KAI All> OCTOBIR !IStDG 
Source of Variation 
Between 
Vi thin 
Total 
I 
Mean Ditt. 
s.:D. 
d:t ~or Squares Mean Square 
1 44.282 
sa 4736.fXJO 
89 4780.282 
Qo~ 
18 
s.21.f 
9.22 
72 
3.46/ 
6.66 
44.282 
5).818 
FValu 
.82 
ADal.,.sia ot Yarianoe aJaowa • atatuUaal ailnifieanoe in the 
aean Ut.t•encea by class be'tMea tile ..atnl aDd exper:l.raental p-oupa 
trom Mtq to Ootobe teatJ.Da ot aolenoe ~. 
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TABLE 8. A!WJSIB OJ' VARIAICE OJ' SCDal! 'fOC.l.BlJLARI BEl'WJD CO!lliOL 
AID UPIRIMIIITAL ®UPS VSDG MlAI J>D'J'.Ul~NCES II CLASS 
BEI'WEEN KAI AJI) l!JitVARI !FB.l'DG 
Source of Va:l"iation 
Between 
Vi thin 
Total 
I 
Mean J)1t.f. 
S.D •. 
~-
df' ~ ot Squares 
1 :n.6g] 
88 6665.883 
89 6703.570 
Qanirtl 
18 
4.07t 
8.8.1. 
JEan Square FValUe 
37.687 .so 
75.748 ' 
Allal.yaia ot Tarianee Shove no ft&tiatioal aigni!icanee 1n the 
mean ditterenoea b,y class betwen the ooll'\rol aDd experimental pooupa 
trOll Hq to FebruaJ7 wat.tna of aoieAM YOOabul.al7. 
TABLI 9. WLISIS OJ' V.ARIAICJ OJ' SCD&I VOCABULARY BETWEEN COlflROL 
liD IXP.IRJMmAL CBOUPS VSXIG li1Wf DIFI'JRDCES BY CLASS 
BI SEX (MALIS) BI!WIII MAt .111) OC!OBJ.a 'l'!Sl'DG 
SOu:ree of Variation 
J3etveen 
Within 
Total 
I 
Mean DU!. 
S.D. 
-- --
d.f' ~of Squares Jrean Square FValUe 
1 .651 
88 5345.866 
89 S;J46.Sl7 
Control. 
18 
3.1(),1 
9.97 
72 
'·"" 7.02 
.65l 
&J.74S 
.01 
%1W 
.Al28.l.y'$1:J Of variance shoWS DO ft&tiatioal aignificanoe 1n the 
mean cSUferencea b7 olass b,y Hit _(..:Lea). between the control and a-
pc-aental lf'OUP8 tJICIIIl Mq to Oatobfll' tentna of &01enoe vocabularr. 
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TABLI 10 • AtW..ISIS 07 V AltWfCB OF SCI.Enel 'fOO.&lJULARY BEI'W'EEI OON'rnOL 
A.1ll m'l!ltiMD:r.U. IJtOUPS USDO MEA.I DDJ'P.Ri!1'1:.ES l3t CLASS 
BY SEX (MALIS) D.rnD KAY aD J'DlUARY 'fEBi'DQ 
S011rce ot Variation 
Between 
Within 
Total 
• Mean Ditt. 
S.D • 
--
d.t ~ ot Squares Jrean Square FValUe 
1 17.644 
sa 9083.169 
89 9100.;91) 
~nV;l 
18 
).6'JI 
U.96 
72 
2.5af 
9.50 
17.644 
10.).217 
'fctol 
90 
2.7;J 
10.05 
.17 
.bal.Y'Iis of nr:l.a.nce shows no atat:le'\:loal aignif'ieance in the 
mean 41tferencea by class by •• (aalea) betWMD the control and ex-
periaental poupa ~ lfq to re~ \ee'\ing of Hienee YNabul..ar7. 
TAILI ll • .dlLISIS or 1'Alt.BD or &Dim 'fOCAB1JLA1t1' BNDI COimOL 
A&l.IIPaDIII'lAL Cll011PS UIIG KJU D~ It CUIS 
II SJ:l (JWI&LU) IINIII Mli AID OCTOBJa TUlDG 
SOlll"ce or Variation 
Be \we 
Within 
Total 
I 
MeaD Ds.tt. 
S.D. 
.. 
cit Sum or Squ&'l"eS Jlean Square 
1 9.495 9.495 
88 99).S49 11.290 
89 100).044 
Qtprtl 
18 
6.S9/ 
12.68 
1Ds'nr&l1 
72 
4.02,( 
9.88 
FValu 
.84 
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J.Dal.Taia ot ft1'1aDM a11on no 8\at.utieal aip1t'1oaDce ill the 
aeaa dltt_. .... br olua br HZ (temal .. ) between ~ eontro1 and 
ezp.-iMDt.al azrov.pe troa lfq' &IMI o.ww 'MftU,.ot ao1enoe woabtal.ar7. 
,. 
TDLI U. AJW.ISIS Of VJI.DICK Of SQDICI ~ urwlll. COBIOL 
AID BU'aliiii!AL <IIOVPS 1JSDO DO DD'l.DJIDD II CLA88 
II ill (f81ALJS) urwm JUt JID J'JIBIWti TU!DO 
Source ot VU'iat:i.OII 
Be twa 
Vi'Ulln 
fd4a1. 
• MlaaDUt. 
S.D. 
-
u 
l 
88 
89 
-
', 
·-
Sum t4 Square• -~ 
61..918 61.,918 
8407.126 9S.S43 
8469.744 
.F ValUe 
.6S 
Azaa17aia ot Teriu.oe ...,. DO na"iftioal aipitioaaoe ill the Mall 
dUtereaeea b7 olaaa lv' .. (t-.lea) ~~e-... the ooJRrol &1ld ezperi-
aat.al aroupa troa Mq &ad Fellrur7 -~ ot aoleaoe w .. \wala1:7. 
h i.JulpHtioll of ..... ot Talil.ea. 7 \latevp 12 rneala t.he tan that 
all 11'0..,. ·u.....a t~aeir HieMe -~ aow•• b,r OotolMr, thea 
clearee.aed br Jebruart. Tu •• e:aepUOa vaa tlle 10Jl'\rol we poup ot 
Talil.e 9 1di.1U a\ealled ita s.n.. ... br lel:nu7. All pteupa ..Sed with 
D.et pJ.aa, vitll pi» tor all oozrtrel P'OliJNI aeMdiDa that ot tlle _,..1-
MBWa. Veriaaoea betveea the eoaWol &DI _,..!Matal pooupa v.e 
DOt, l:aeve•er, a:JpitiO&Dt. 
!A&I1.). Wf.I8IS Of VJI.IUCE or Pat U.B OF fBI tllDlCE A'l'l':rttJDI 
SCALI DriiD COifltOL AID IIPalMII!AL CllOUPS USDG Mill 
DJJ'IIItii£1S B% CLlBS DlifDI MAY All) OCTOim TISlDG 
Source of Variation 
Je'\vMD 
Vita!D 
Total 
I 
MeaD DiU. 
S.D. 
-
dt 
1 
88 
89 
Sum of Squares Mean Square 
3.365 
589.695 
593.060 
72 
.051-
2.59 
.) • .)65 
6.701 
FValUe 
.so 
Aual.Taia ot variaue ahova no .taU.UO&l aipit1oaDee 1n the 
.... 41tferenoea 117 ol&aa ~ 1M GOil'Wol aDd exper!aental croups 
fltoa Mq to Oo'-Nit teftiDc ot Pen XW ot the soieue att1tli4e acale. 
TAIU 14. AIALl'SIS OJ' V.ARBIU 07 PAJ!l Il-l OP THE SCXI'EE .mrrtml 
SCALI JErVD.:I COJ!JIOL .&8 IINllMIItAL GROUPS USIIG Mid 
DD'J"DJ21)1S II CUSS --KA.I AID :FDIIUAB.I TUI'DG 
-
Source of Variation dt Sum or Squares Jfean. Square FValUe 
Between l 9•228 9.228 l•Sl 
Witldn 8S 530•928 6.033 
Total. 89 ~.156 
• Mea DUt. 
S.D. 
AD&l7aia of YC"ianee shove ne fttktiatieal aignit1oance in the 
meaD dUt••neu br olaaa beivMD tbe. ••WeJ. and ezparillental poupa 
A-oa MQ' to Fel:lraarT telttiztc ot Part ·D-1 ot the aoienoe atU.twte scale. 
TABLI15 • .AIIALISIS OJ' YARIAICE OJ' PAR'! U.D OJ' THE SCIIICJ: ATTlTUDI 
SCAI& BJ:riiiDI COI!BOL AID BXPaiMiftAL CBlUPS USDG MIAI 
J)DTIRJIGES BI CLASS BI SIX (IIALD) mwlll MAI AID OCTOJDa 
!ISlDG 
Source of Variation 
BeW.en 
Within 
Total 
I 
Mean Ditf. 
S.D. 
-
d.t 
l 
88 
89 
~ o£ Squares Jlean Square 
6.oS96 6.S96 
802.626 9.12 
809•222 
IP'r»enw. 
72 
.192-
2.92 
FValne 
.72 
~ia of variance showa no .-a:tilltioal aigni.tioance in the 
mean 4ilfarenoea by' claaa b7 MZ (Mlea) between the cont!'ol and ex-
pal't.atal groupa t.rom Mq to Ootober teaUnc of Part II-I of the 
aoienoe attitude aoale. 
SJ 
TJ.BLI 16. AJU.LISIS OJ' V.ARIABCE OJ' PAM' li-B OJ' THE SCDNCE A'.l'Tll'UDE 
SCALI Bm.'WJD COITROL AID DJSDfllll.rAL <JtotJPS USING MEAN 
DIJ'F!RDCES BI C1.ASS BI Sll (HALES) BE'.rWDR MAY AID J'lllllJ-
.Alt DS.rDO 
Source of Variation 
Between 
Vi thin 
Total 
I 
Mean DU.t. 
S.D. 
--
cit Sum of SqU&l"eS Mean Square FValUe 
l 
88 
89 
Cgnt.ml. 
lS 
.6;71 
).70 
.• 900 .900 
936.252 10.639 
937.152 
latri&\tntaJ. 
72 
./1)7t 
3.09 
Ist.l! 
90 
·457t ).22 
.os 
AnaJ.,-sis ot variance ahovs no statistical aignitieanee in the 
.uan 4i.fterenoea b;r claas by' sex (aal.ea) between the control and ex-
periuntal groupe from Mq to J'el:rr'aarr testing ot Part II-.B ot the 
IMieDoe attitude aoale. 
!.A!Lil7. WLISIS OF VARIANCE OF PART II-D OJ' THE SOIENCE ATTITUDE 
SCALE m.'rWEEN COlll'ROL AID F.U'alME!lf.AL CIW'O'PS USDG MEAN 
Dln'IRENOES BY CLASS BY Sll (l!MALIS) BEr..m:r.R MAI AID OCfO-
ma DS!D'G 
·-
S01lrce of Variation cit ~ or Squares llean Squ.are FValne 
Between l •091 .091 .01 
Vi thin S8 10ll.l5l - ll.490 
1'atal 89 10ll.242 
Qautx:Al lllpc1rntAJ. TUe.l 
• 18 72 90 MeaJl Ditt. .089- .009- .025-
S.D. 2.37 ,.ss 3~.35 
Analysis ot Tar1ance shows no statistical significance in the 
mean cU..t.terenoea by olasa by sex (t...:Lea) between the control and 
a:perialental groupa tNa Mq to October testing ot Part II-:S ot the 
aoienoe att.itude aoala. 
ss 
TAILI18. AIJ.LI8l8 OJ' V.AllUCI OJ' Patl D-B OJ' TBB SC:U.E A!Tl!'fl):l 
aw.& Uftlll COISOL ._, IIJ'IUMIIl'AL caovs USDG Mid 
DlJ'I'IIt!SI.S II CLASS It Ill (muLES) HrWIII MAt .AID J'D-
d.ARI !ISJ.'DG 
Source of Variatioa 
Betveen 
Wi~ 
Total 
If 
MeaD DU'.t'. 
S.D • 
·-
cit ~ ot Squares 
1 
88 
89 
18 
1.9)/ 
2.S7 
28 • .364 
1056.897 
1085.261 
72 
.~ ).60 
Jfean Square ' FV&lue 
28.364 2.36 
12.010 
.Aal78JJI of Tariall .. aova ao atat18\loal aipitieanoe in tao 
uaa dittera .. e b7 olalla by._ (t...U.ea) betweeD tae Mntrol anc5 
_,..watal IN"P" from Mq to Februai'J ~bg ot Part Il-B of the 
Hinee attitude seale. 
AD laapMtioa ot -.na ot TaAl• 13 tm.ap 18 poiata to a 4eeU• 
by Oeto'bC' followed bran in_... .. lV' Fellna17 in all pooupa ill tlaeSr 
pereepUoa of tM aoiatiat. Ta. areattr laeea• tw all •atrol 
to a ptadual .taritteaU.n of •aeept tflr all I""P• \lrreup poovtl& 
&1111 !Mreaaed _,...teue. 
!AU 19~ AIA.LISD Of YAIXAICI OF S::tae:& Dt&ISf BI'1'WIII CORfllOL 
d) IDS.lOI'tAL GROUPS OliO 1110 ~IS BY CUSS 
Bl'tWIII Kli ... OCTODDt tllfDQ 
Saurce ot Variation 
Between 
Vi thin 
Total 
• MeaD Ditt. 
S.D • 
cit Sum of Squares 
l 
88 
89 
Cpptgl 
18 
.60-
1.81. 
.146 
m.o12 
211.158 
Jre1111 Square FValUe 
.146 .06 
2•397 
.baJ.7a1a ot Ta'iaDctt aheva • Re.Uatioal a1p1t1caaoe in the 
mean 4Uferenua by cil.aa&NOa bnwen 'the aozrtrel &Del a:periaaem.l 
pooupa t:roa Mq - OetobR teatS. of ltCd.ezlM f.ntareat. 
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TAJILI ao. .AIALISIB 07 VARIAICI OP scx.m DrmtiS'l BB'.MCII COJrl'ROL 
AID IIP.aDafAL taOVS VIJIQ IIIli DDfJBIICIB BI CLASS 
BBrV8 Mt .AID nBr.IB'f DilDO 
Source ot Va:rlation 
Between 
Within 
Total 
I 
Heu DUf. 
S.D. 
d.t 
1 
88 
89 
._. ot Squares Jlaan Squ:re 
2.49, 2.493 
441.021 !).Oll 
443·S14 
lla.i..W 
72 
.83-
2.19 
FValUe 
.5() 
AD.al.p.la of VC'iaDce &Shewa • at&Uaticel. adpt f1oaDce in the 
IH&11 4Utereneea 'b7 elaaa bet,.._ 1il:ae oollt'rol anf1 «Xpe'Saental groapa 
troll Kq to J'ellrua:r7 MattDa o~ MieDot. iJrWeat. 
TABLE 21. AJIALISIS OF V .ARlliCE OF SCliiOE lRl'JUSJ.' :Bll.'1'V.I:D COR'.t'ROL 
AID EIP.IlUMIII!AL CllOUPS UiDO llWl J)II'.f')]lUCIS BY CLASS 
BY Sll (KALIS) mVIII JUI _, OC'IOBa TUlliO 
Source of Variation dt 
Between l 
Vi thin 88 
Total 89 
• Mean Diff. 
S.D. 
Sum or Squares Jfean Square FValUe 
.021 .021 
662•085 7.523 
662•106 
IAwr1uiLW 
72 
.64-
2-46 
90 
.6,_ 
2.71 
.oo 
Anal.J'81• ot Tarianee ahova no at.at1at1eal aignifioanee in the 
mean ditterenMI by cdass b,y aa: (ulea) betwen the eoJrbol aDd --
pc'iuntal aroups fpa Mq to Octo- teattnc ot I01enoe atereat. 
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!ABLI 22. OALISIS 07 VARUJiiE_OJ' SU:.I Dfl'BI'tl8l BErVIII COHrROL 
AID ~ QWUPS UIDIO JJ:BAI DD'J'JUJICES II CUSS 
BI Sll (MALIS) DrV.III MU AID rmuwtY !ISl'DG 
--
.. 
SOul"ce of Variation cit ~of Squares Jfean Square FValUe 
Between 1 ).034 3.0.34 .34 
Vi thin 88 786.694 8.939 
Tatal. 89 789.728 
MGlltat91 1Dtr1PIDM1 ltl\tJ 
I 18 72 90 
Mean Ditf. .r~- .7)- .6)-
B.»• 2.73 ,.01 2.96 
.&na17ais of Y&T'ianoe ahova DO atatiatioal aign1tioance 1n the 
mean 4!tfcrenoes br e.tasa by ._ (matea) bnveen the control an4 ex-
per1unt.al 8"\tpB t.rom Ha;r to J'ellr\la7 teating of aeienoe interest. 
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!ABLE 23. AJJALISIS OF VARWlCE OF SCialE IftmEST BErlfEEI CONTROL 
. AID m!RIMEftAL CJtOUPS USDG JO'AB DIFF.DtENCES BY CLASS 
BY SIX (J'JMlLIS) BE.l'VBII Kli AID OC'l'ODl TISfDG 
80\lrce of Variation 
!etwea 
W!WD 
Total 
I 
Mean Dift. 
S.J). 
--
clt ~of Squares Jrean Square 
1 
88 
89 
2wrsl 
18 
1.13-
1.92 
16.006 16.006 
'J09.'774 5.792 
525.'100 
lcMri!antAJ, 
72 
.os-
2.48 
FValUe 
2.76 
Anal;ysis ot variance sbova no atatiatical signi:f'icance in the 
m.ean differences br class b7 sex (.temalea) between the control and 
experiaental aroupa irom Mq to Oeto• testiJ:I& or aoienoe interest. 
TAW 24. WLISIS OJ' VJRIAICE 07 SCIIICE Il'l'ERF3t BEl'Wl':ER CON'J.'BOL 
AND EIPII..lMII'J.'AL CBlUPS USDC MEA1f DIIfJ"mENCES BY CLASS 
BI SEt (FJKALIS) BErWIE1I MU AID lllltUARI 'l'ES.rDG 
s-ource of Variation 
Between 
Within 
Total 
I 
Mean Dift. 
S.D. 
·-
dt Sum of Squ,ares Mean Square FValUe 
l a.90s 8.905 
88 734.'Z!6 8.344 
S9 
Qpntrol 
lS 
l.7g.. 
2.98 
74).181 
D5Periw&mtaJ. 
72 
l.oo-
2 .. 82 
90 
l.l~ 
2.Er7 
1.07 
Analysis of variance shows no statiatioal significance in the 
m.ean ditf'erencaa b,y al.a.ss bT sex {faaalea) between the control and 
a::pc-iment.al groups from Mq to February teati:og of science intereat • 
.AD 1upeo1;1oll ot U&ll& of Tahlea 19 tkroup 24 indioatea a drop 
111 ~eat 1n 80iei1Ge tor all goupa, v11ih the drep beillg create 
tor 'the oo11trola, and horeaa!Dc tor all poupa but eM ( oontrol, ule) 
'b7 P•'brltar7· •ne of the Tariueea an a5.pltteant, boveve. 
TABLI 25. AIALISIS 07 VJB.DliD OP ~~~~ DJOlQW.'lDI SCC:US Bl'l'VIII 
MA.t AID OO!OJJa !IBfDO Villi IIIAIS II I. Q. QU'AllTIBS or 
COI!fBOJ. SUIJIO!S 
-
SOUl"ce ot Variation dt ~ t4 Squares Ilea Square FValUe 
ON up• 3 '16l9J • .u 5397.81 4Ch36 ** 
Tr.i&lA 1 598•09 598.09 19.94 .. 
Ox! 3 16.98 s.66 .19 
SUbJ.ot• 147 19658.61 1)3.73 4-46 .. 
lteaUual 147 4410.43 30·00 
Total 301 40rf1·54 
Hf 8ipitloallt at a 1eftl. ot 1 pel' oent or 1•••· 
(II) Q1 Q4 (LO) 
Mean - .,. 30.57 19.)9 17.82 10.61 
MeaD- Oewber 34.oa a.J9 20.13 13 .• os 
63 
The .01 l«el ot •tpttieaaoo tw GrctllP8 vith l aDII 147 4•sr•• ot 
freedom aD4 &D ., Tal• •t 40 .,36 !Jadiea\N that vhell sroup• are cl.a••itiecl 
b7 I.Q. quart••• tll•• are aipitu..t 41ttw-.• MODI thea. The •18-
llltiO&IlOtl ot Trial•, vi\Ja 1 aDd 147 U, aWes, ill etteot, tilat vh.en £1'0\lp8 
are pooled, tlleir Mq aDd OotoMr ...... are •ipitloalltq ditfC'ent. 
lo aJpitlO&JR iDttraotun (G x !) !Ddloat.•• that the obaDp the croup• 
ezperleDOOcl fnta Mq to Ootober vwe aot appreoiabl.T 41tt•ent. The •ic-
' Ditioaaoe ot 8ub~eot• aerel7 nat.e• t.bat. 1Dd1v1ftall ... 41ttC'ent troa 
eaoll otlwr. 'Sia'bJeot•• 1a mt u illpwt.allt. tao1ior iD t.heH aaalTH•. 
Tlae iDteaet.Un ( 0 X T) 11 the 110ft iapo!'tant, aD4 the ODe tilat beara 
olo•n vatoht.ac. 
-S01lrce or Variation dt ... or Squares Jlean Square FValu 
Group a 3 68231.67 22743.89 118.14 .. 
!rial.a 1 60o.6) 600.63 21.83 .. 
Gx'f 
' 
73•" 24·53 .89 
&lbJ .. ta 648 124752•7' 192.SJ,. 7.00 ** 
lleaidual 6.48 1783J•28 Z7.52 
Total 1303 211493.9 
or aip11'1eaJrt at a lAmtl ot 1 per oent or lesa. 
(II) ra1. Q4 (LO) 
Mean - Hq 38J.7 30.76 25.97 18 •. 87 
MeaD - October 39•91 )2.02 :t'/.99 19.56 
lee agah, aa in 'l'dle 25, ~ aDI Triala are aip1t1out, but 
their tnt .. aetio•, 0 x ! , ia rao'\. .All iupeot.!on •t t.he uana or 
'1'ablea 25 ancl · 26 indioatea that· bo'th tJae •ubol and the aper:lmetal 
al&bJeeta p1ne4 in Hiaoe intcmaatio• troll ~ Mq to October 
teatiDc. Fartaezo•re, the gah tor '\be ••trola waa ll"•te than 
that tor the a:pe!aentala. 
--
Source ot VariatiOD. df' ~ ot Squares Jlelm Square FValUe 
Groupe 3 13668.)1. 4S56.lO 3S.96 ** 
Trial• l 11:12.18 ll)2.18 SJ..ss ** 
Qat 3 14·84 4.94 .2,3 
SubJ..U 134 1&171.60 126.69 s.77 ** 
Rea1cb1al 134 2942•48 21.95 
1'at;a'L :ns 34735.41 
**F a!pU1eant at a level of l per cent er less. 
(lii) Q1 Q4 (lD) 
Mean- Mq 29.66 20.71 16.06 u.u 
Hearl • Febraa'r7 )4.43 24•24 20.15 14• 9l 
!AJU 28. JJULISIB Ol V.ARIAIRlE OP SIJJSE DIJOJtMA!lDI ~ DrWIII 
"-'Y AID IEIIltWtY T!S'J.'ItfO UDO JtldS BY I. Q. QUARrJIRS Ol 
lllalMIBAL 8UI.JJ'Dfl 
- -
aom-ce or VariatiOD. u ..._of Squarea · lfaa Square FValna 
ONv.pa 3 S6819.25 18939.75 110.1) ** 
TJtiala 1 22)5.20 2235.20 71.69** 
OxT 3 28.29 9.4J .30 
Sv.bJecta 578 99399.36 171.97 5.52 .. 
Ruid..:J. 578 18025.01 )1.18 
i'otal 1163 176'#/.11 
tHtJ' •tpU!eant at a 1....:1. •t 1 pe:r oent Ol" leaa. 
(II) Ql Q4 (LO) 
Meu- Mq 36.66 30.8) 26.63 17.16 
Mean - Feb.ruery 39.18 33. 55 29.19 20.46 
Iupectloa of ilta meau of Tablea 1:1 &1\4 28 iadicatea, again, that 
both the eoavo1 aD4 experSaent.al auJeeta cained in aeieDee intmraa-
tioa, vi~ the caiD for aenVoJ.• beiDa pea'te. 
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TABLI 29. BALYSIS Cll VAttl:AICE OJ' SC!aD YOCABtJLARI SXlRIS BErWEDf 
MAY .tJI) OC'lODt DS!IIG USJIG lO'AIS BY I. Q. QtJAR'l'l!RS OJ' 
COI'lJOL stiBJmtS 
-
SO\lree of Variation cit Sum or Squares Jfean Square .F ValUe 
QroQpt 3 90l..45·41 XKU.S-47 )6 .. lS ** 
1'J-!ala l 2259i-19 2259·19 14·23 ** 
GxT 
' 
967.7J 322·43 2.03 
a.~eote 147 l.UDSJ .• 8'1 830·50 5·2.3 •• 
ba1cltlal 147 2J3ll.Sl 158.71 
Tatal. 301 23Wf&rr.38 
**F aipitS.cant at a level of l per cent or leas. 
(!I) Q1. Q4 (LO) 
Mien - Mq 79.24 so~e 47 .6, 3S.l6 
Mean ... Oo'tober fr/.08 #IJ.4? 51.89 l5J.2 
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TABLE 30.· .&.'R'ALISIS OF VARIDCE OF SCIENCE 'VOCJBULARI SCORE.';) BErWEEN 
MAl AID or.lTOBm DSrlliG WDG &\liS !I I. Q. QUARTJRS OF 
. m.JalMDT.U.. stJJ.Tllm'S 
-
Source of Variation dt ~ ot Squares 1IINm Square FValUe 
Oro ups 
' 
319m.u 126435.74 124.87 •• 
Trial• 1 4238·65 4238.65 46.89 .. 
GxT 3 1240·38 413.46 4.')7 .. 
SllbJeou 648 6S6U9.22 1012.')2 11.20** 
lteaidual 6.48 ')8575·4' 90.39 
Total. 1303 1099480•94 
**7 a1gn1ticant at a level of 1 per cent or less. 
(BI) Ql Q2 Q4 (LO) 
Mean- Mq 93.44 7S.6J. 62.00 49.71 
Mean - OotobeJ" 99.25 78.9$ 66.67 ')0.29 
t..e 1 tU .01 le'ftl ot oont14-. for 0 X T indiaatea that the 
mean aoorea ot I.Q. q\l&l'tera tJooa trial to trial reD&l variuoea 
wlaiob., 1dw1 &Dal7M41 aa here, P"'" to lJe nat1atieall7 aicDU1oant. 
ID other VOida, there vaa a a!pttitant. ciUt•enee 1Jl povtll troa 
trial t.o t»ial -· the I.Q. qllartel"a. 
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TABLE .)l. ANALYSIS OF VARIANCE 011' SCIDCE VOCABULARY SCORES BEI'WEEN 
, MAY AKD J'.mtU.ARY TEStiNG USING MFANS BY I. Q. QUARTERS OF 
CONTROL stJBJ'mT S 
-
SOurce of Variation d.t ~of Squares Jl8an Square FValUe 
Or-0'11!'8 3 
. 10.4025 ·" 34675.16 44.95 .. 
Trial. a l 10:11.05 1017.05 8.62 ** 
OzT 3 1?9.13 59.72 .so 
SUbjeota 134 10),369.98 m . .u 6.41 ** 
!teaidual 1.34 161.23.27 120.36 
i'ota1. 275 224740.96 
-
**F aigDUieant at a lnel. ot 1 per cent or less. 
(HI) Ql. Q4 (to) 
Mean- May 8).51 55.62 47.44 ;n.9l 
Mean .. Februar7 89.09 58.29 52.79 33.83 
!'he 1aoJt ot aip1tioaut interaotion in Talalea 29 anct ll llld1oa\ea 
that I.Q. quarters ot eoatrol nbJeot• dld •' abev aD7 apsreoiable 
oha.Dp b. relation to euh otlaer. Tltee waa no pori~~. ot the H1-I.Q. 
Oftl' the Lo-I.Q. froa one per1ocl to the .n. Thebo varia\iou were 
merely ebanoe var:l.at»aa vhioh ware DOt .nattatloa117 aipitioallt. 
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Source of VarlatiOD ~ ~ ot Squal'ea 1lean Square FVal.Ue 
Qrou:pa 3 381692•87 127230.95 1Y'/.78 •• 
'b1ala 1 19'19.65 1979.65 21.84 .. 
GxT 3 1075.92 358.64 3.96 •• 
SubJeota S78 SJY'/40·24 923·42 10.19 .. 
Beai4Ul S78 SiA03·43 90.66 
i'at;al. 1163 970892.ll 
••r aipitioant at a 1eYel ot 1 pw .. ut or leaa. 
(II) Q1. Q2 Q3 Q4 (LO) 
Mean .. MIT 9.3.89 76.61 66.1s 46.ss 
MeaD- J'el.ruarT 98.66 a>.19 68.68 46.17 
Here again, aa 1n !able 301 ve Jaav. a aipif'ioant 1nt.raet1on ot 
Croups over Trials tor 41.Xp41riaental auhjeota, 1Ddioat1ng that the I.Q. 
quarter• 41d oharlP a1&nllicantl7 1D toelation to eaoh other trom one 
trial to the next. h view ot the 1aok of 1Dteraetion tar control aub-
Jeets in 'l'ablea 29 aD1 ll, it caD be atate4 that the experimental eoa-
ditioDII ware rupol'llible tor the olaaDp ... the ~-ntal pooupa. 
AD tupeetien ot the meana ot Tablea 29 tllrough 32 lD.dieatea tbat 
caizul ware ll'•t.• tw oont.Jtola '\baD aperfaentala, but that gaiDa 
tor both pooupa fw the Jfq to J'elaru'l7 teaUDc had r••''*' at a Yi:r-
t.ual nanctatm. 'l'llq bad not....,.._.. • .,.. tair oo•HI' 1e•el•. 
T.dl.l 3.3• JIALISIS Of T.ARIAICI Ol P.aaT U.B OF tBI SCDIICI Aftl'l'ODE 
SGALB BJ:Nm MAY .tiD OC'tOBJB tiSJ.'DO USDO MIAI'8 Dr I. Q. 
QV.Ilt'fDtS or COI'1'1lOL S'fJB.J'DS 
Source or Variation dt ~or Square• Jrean Sctuare FValUe 
Oro'lpa ) 10.66 3.55. .as 
!rial a 1 .93 .9) .79 
OxT 3 4·64 1.54· 1.31 
SllbJecta 147 61.8.41 4·20. ).56 .. 
a.aictual 147 174.48 1,18. 
Total 30l 809.12 
"l aipitloant •" a level ot 1 per oent or 1eaa. 
(JII) Q1 Q4 (LO) 
Mean - Mq 12 .65 14~13 ll.SO 13.66 
Mean - Ootober 13.1..4 14.47 12 .. 13 12.82 
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!AIJ.LB )4 • .uw.tSIB 07 VARBICE 01 P.all' n-B Of TIE SC:o:EE .lftlftJJ)I 
SlAL'I uriiD lUI .ARl DC!OBJa !MilO USDG M1WIS BY I. Q. 
QtWlfERS or maXMmAL SDI.JJD!S 
-
Source of Variation cit ._ ot Squares Jlelm Square FValUe 
ar:-oupa 
' 
1105~12 368.37 6.71 .. 
Trials 1 .34 .)4 .Ol 
GxT 3 124·24 41·41 1.65 
Su.bJects 648 35588.05 S4.9l 2.18 •• 
Residual 648 16:Jl9.•92 25.16 
.. 
Total 130.3 531.27.77 
**f' a1pifieant at a lnel 'of 1 ,.. em 01' lesa. 
(II) Q1. Q4 (ID) 
Mean- Mq 15.58 13.55 14.34 14.53 
MeaD - October 16.47 13.69 13.66 14.04 
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!.&BLI 35• A.ll'LYSIS OF V~E OF PAJrl u-B 0'1 !BE SCI113CE .tftl'l\Jlll 
SCAI& •wm MAl AR> FllllVAII DSJ.'DO USDG MBAIS II I. Q. 
QUJll!IB.S OF COll'tiO£ SIJ.JMS 
--
SO'llrce c4 Variation u ._ r4 SqU&l"es Jfea S(IU&l"e FValu 
Oroupa :; 3/'fl 1•25 •30 
Trial a 1 7.62 7.62 6e2S * 
GxT 3 '•Zl 2.09 1.71 
SUbJects 134 555.36 4.14 3·39 ** 
Rea14ual 134 16)•86 1.22 
Total 2.?5 736.9 
••r aigdt!oa.Dt at .01 lnal et oont14eDCe. 
*J' aip1tioant at .os level ot oonfidenoe. 
(HI) Ql Q2 Q3 Q4 (LO) 
Mean- Mq 13.86 13.85 14.56 14.66 
Mean - February 16.49 l45d 1S 3S 14.'77 
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TAl!U 36. ANALYSIS OF VARIA113 07 PARr ll-8 O'F TD OOI!JCE AT'l'r.t'tmE 
m Dt'~ MAI .AJI) J'IE1IABl' DS.rDG VSDG MEAlS II I. Q. 
Qt1Altl'JI'tS O'III:PDDafAL SflllllfS 
-- ·-
801lrce of Variation dt Sum of Squares Jlean Square FValUe 
Qlooups 3 31.3S 10.45 2.17 
!rials l 4-37 4.71 2.71 
OxT 
' 
ll.98 3.99 2.48 
SubJects 575 2540..19 4-·41 2.74 .. 
Residual 575 m.oo 1.61. 
Total ll57 3514.9 
(HI) Q1. Q4 (LO) 
Mean - Mq 15.32 14.61 15.45 14.48 
Jtaan - J'ebr1aa17 16.62 15.14 14.97 14.68 
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'fables 33 'Uaroup 36 ahov DO aipltioaDt lnteraotion. Table 34 ab.ova 
ad.gntt1eant 41tterenoea uong I.Q. -quart.a of _,..bsental aubjeota 1D 
soieee attitude &001"8 elwlpa ~ Mq to Ootobe-. !alll.e 35 indieatea 
aip!t1cant olaupa bT !r1ala tNa lfq te february tor control aubJeota. 
In-,eotion ot ~MaDS of Tahlea 33 U..up 36 1nd1eatea that from )Cq 
to Ootober the 2 upper quarter• ot both goupa advanoed over thdzt Mq aoorea 
vhll• the 2 lOVR qurt.r• cteolltMMI. IT r.wuarr, bovevC', all qlW"tara 
of both, ezoept!Dg Q3 of the ~Jm.eatala, hact adv&DMd over their Ma;r 
soorea. ~'the 4lapar1ty iD .., .. ill Ootober between oontrola 
aDCI ap_.!untala vaa red1MMNI to drtuall.7 Z.tlWJc b7 lebrU17. Dittar-
,. 
T.t&B 77. AIALISIS OJ VARIAICI OF S::.m.l D!J.Itl8f SX>BIS llfWID 
MAl' ... OCfOJIJt !IS'lDO USDG llldS BI L Q. QVAI'nJlS 01 
COJrli)L SUJUS!S 
-
. ·-
·-
Source ot V&riatioa u lima ot lquarea -~ ' FV&lua 
Grollp8 3 198.90 66.~ 1.23 
b!al• 1 43.'79 43.79 ').J.O-
GzT 
' 
42.99 14-33 1.11 
Sub4eota 147 '1944·20 S4e04 4.19" 
· Reaidaal 147 1195-72 12.89 
!otal. :m l0125.60 
H !' e1pltloant a't .01 1..-.1 ot ooDtKeDM 
• r aipitleut at .os 1..-1 ot aoats.u-
(II) Q1. .qa Q3 Q4 (LO) 
Hearl ... Mao' 12.)2 10.87 12.89 U.76 
Mean- Oowbw 11.00 ,.6, 11.87 12.29 
7S 
-SOurce ot VariatiOll dt ~ ot Squa:rea Jrean Square FValUe 
Qrovpa 3 419.24 1.39.74 2 • .44 
!r18la 1 64.04 64 .• 04 7.15 .. 
Qz! 3 32·22 10.74 1.20 
&lbJMt8 648 3'1061·'1'1 57.19 6.38 .. 
leaicl\1al 648 5809·24 8.96 
i'otal. 1303 4))86., 
**I' signii'ioant at .Ol liJYel ot eonti~ce. 
(II) Ql Q4 (LO) 
Mean - J(q 14.16 12.31 12.63 12.62 
Mean - O.tobe!' 13.18 12.10 12.29 12.37 
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TAILI 39• .UW.ISIS OP V.AlliAlCI 01 ~DII:B mzu:sr SCODS BmWEm 
MA.I AID llalU.at BSrDG VSliO MEAlS BI I. Q. QlWlTIRS OF 
COJrliOL SUBll!CTS 
-
SOurce of Variation dt ._ c4 Squares Jle8n Square FValUe 
Ore ups 
' 
67.41 22.47 .48 
!rials l 79.36 79.36 7.22 ** 
Gx! 3 17.07 5.69 .52 
Sub~··t• 1:14 62].1.54 46.40 4.22 ** 
Residual 134 1473·57 10•99 
Total ZIS 7856.0 
**F signii'icant at .01 1e-..l of confidence. 
(Jil) Q1 Q4 (LO) 
Mean- Hq 1J.S4 12.06 U.41 12.17 
Mean - J'eb:ruar1 11.94 10.65 11.44 11.86 
71 
T.A&B 1/J. .d.&LISJI or VARIAICI or SOX.. Dll'a!'3r SOCIIU BI!VID 
MAY AD llaUlt 'tUfliO VSDQ M1AJ8 Bt I. Q. QI.ARfJU or 
IIPalRilftAL SUIJJDTI 
-
... 
SOurce ot Varlatioa dt Sum of Squares Jlaan~ FVal.Ue 
Gl"oupa 3 130.73 4').')7 .69 
tr1ala 1 200.42 aoo.42 16.14** 
GxT 3 51•32 17.10 1.38 
SUJeots 578 36556.24 63.24 ').09*• 
... ldual. 578 7181..76 12.42 
Total 1163 44120.5 
H r aipitlean at .01 leftl ot oolltUeaee 
(II) ca. Q4 (to) 
13.19 12.8) 12.74 12.98 
JfeaD - ,. • .....,. 12.40 11.87 11.37 12.78 
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Tables 37 tbroup 40 aMv • a~t iawaotien M4 110 aipitu.nt 
41ft_.._.. 1a aeieDee 11Mreat ..,., tile 4 I.Q. quarters ot either apal"l-
•nt.l or ooD'Wol .UJMta. The .01 1•_,_ et •BtU .... ot the r ratios 
of Trlala 1a all to• table• SD41atea a ~ c1Np ot Mienee Snt~ 
eat .-., both _,..antala &Del •atMla t• both t.Jae .,- to Ootobw and 
Mq to lellrur7 pel'ioda, with tlw ciNp tw _,..s.awa beiDa al.l&lltl.T 
greaw, but •1117 al.!Pt.l7, than tba~ for tile oont.rola, viill •ae ot tiM 
UU•enoea .-na I.Q. •'*'"-'• ot e1t.W .,.., beD& aJpttioaJltlT 4Ut~ 
nt. Tlae picrtwe la oae ot a o~ drop ot lDW..a1i 1D Hienoe tor .U. 
p-oupa, vith hSah I.Q.'• drOpp!Da..,.. t1uu1 .. low. 
'l.&&l 41• JOVJ.-11.0: .AIALISIS OJ' Y.&aUICI 01 SCDII)! liJOJIUTlDI USDG 
DAI JDJMWSES BI CLASS (RPIIJMIIr.U.) DfVIDI MA.1' AID 
OC'lOBD. DSfDG 
Source of Variation df' SUm or Squares llean Square FValue 
" 
1 s.666 s.666 .5(, 
GIWle 1 a.74S 2.745 .-r~ 
Tra!niq 2 21.360 10.6a> 1.06 
AUipunt 1 1.905 1.90S .19 
TV X 0 1 l.O!JO 1.oso .10 
!Vxb 2 .)4.436 17.218 1.71 
TV X A 1 2.367 2.)67 
·24 Ox Tr 2 17.6aS 8.812 .88 
GxA 1 30.131 30.457 3.03 
!r X A 2 9.716 4.8S8 .48 
TVzGx'lr 2 sa.w 26.241 2.61 
TYzGxA 1 4.962 4.962 .49 
'.fV X fr X .l 2 42·375 21..187 a.u 
Qx!rxA 2 20.200 10.100 1,01 
nxOx'tJ'x.&. 2 rl.J44 1).622 1.36 
lea.wu.J. 48 482.:JS7 10.049 
Total 71 756.948 
Four-vq ual.1'a1a of variaD.oe •iDa MaJl 4Uf.-eaoea b;r olaaa 
rwMl• • •'-UaUaall.7 aipU.loaDt r Tel•• tvr tile lfa;r to Ootober 
teniltc of eeienoe 1ntomatS.n. 
Source of Variation df' Sum of Square~ .llean Square F Value 
n l 4•4Jl 4.851, .l() 
Gu1de l 
·''' 
•. !783 .os 
~ 2 
'·"' 
3.683 .2.) 
........ l 6.546 6 •. 54(> .41 
Tfx.Q 1 84·738 &4 •. 738 s.2S* TYx'h' 2 l,Q47 •.. 523 .03 
ft .z A 1 . .., 29.299 1.81 
Q X T,r 2 li.Jlt 9.l.S9 
·'' Gx.l 1 J1.6\4 31 •. 614 1.96 flo X I. 2 18.610 9.:325 .sa 
ft'.zGxTr 2 .U·S60 21 •. 7WJ 1 • .35 
TVxCx.l 1 a.m 8~911 .ss 
fVx'lrxA 2 .31.979 15.989 .99 
ClxtrxA 2 49•1H/· 24 •. 948 1.54 
ffxGxT71x.l 2 21.386 10.693 .66 
lteatdual 48 775aU6 16.148 
Total 71 11.)4.062 
*l ~ at. .OS lfml1 of ooaf14...,., 
oa1l7 aipltloaat at the .05 level o£ ooatl•noe fe the !Dteraot.lon 
effeot of TJ x G, repr ... nt.!Da tbe 1DlUat.1Da or t.raiaaUD& uae of t.ele-
Tia£8n ill SJR~rraot1on vita \M ue ot a at\ld;T 1'114• or aD iDdepadeat 
oourae of aotlrl.v. Tile 'l'Y x G lBteMtlon vlthb the a:perimental 
aaip Jaa4 alpitioallt effeota on t.Jae aeleaee 1Dtonat1on aeorea of 
Source or Variation df' Sum or Squares Jrean Square FValue 
'lV' 1 16.608 16.608 .77 
Gld.4e 1 2·599 '2··599 .u 
TJoattdnc 2 16.251 8.125 
·38 Aaat,..,t 1 4.205 4.*>5 .ao TY x G 1 1.692 1.692 .os 
T'VxTr 2 26·530 l4~a6S .66 TV X .l 1 s.m s.m •25 Gx Tr 2 2.920 1.460 .. 07 GxA 'l )6.951 . 36•9Sl 1.71 Tr x A 2 34.410 17.110 .80 
nxoxTr 2 66•999 )3.499 1.ss 
'l'fzQx.l 1 8•694 8.694 .JI) n x fr·x J. 2 59.214 29.f/J7 l.Y/ Gxfrx.l 2 10.70 s.::m .25 
'tVxGx!rx.l 2 63.6fn 31.848 1.48 
halcb1al 48 10)4.'110 2l.S" 
Total 71 1393.652 
lo.....vq &Jal1'a1a of variuee utDa -...n 41tf.,.ncea b.r cl.aaa 
(aper~) bT .. (males) rtn'Ml.&l- nat1at1oally IJignitioant 
F val- tor the- to Ootober tMt!Da ot ecieDoe :I.Dtormat1on. 
S1. 
Source ot Variartion d:f' Sum or Squares Jlean Square FValue 
n l 8.333 8·133 .JJ) 
Oll1de 1 
'·* 
5.780 .29 
'll'aSntng 2 ·14.267 7.1)3 .35 Aaa~t l 30.680 30·600 1.52 
nx G 1 
''·842 ,,.~ 1.77 'l'Vzb 2 U.J'JO 5.685 .28 
ft' X A l 77.29, 77.29.3 3.82 
0 z T1" 2 :J2.Jl¥1 16.248 .so 
Ga:A 1 109.52) 109.sa> '·41* b z J. 2 68.900 34.4SO 1.70 
'1'VxGzb 2 36.lll5 18.052 .89 
TVa Ox .A 1 'IS .US 75.235 ).72 
TVxbzJ. 2 28.293 14.146 .70 
GxTrsA 2 19.81.0 9.90.5 .49 
!VzGzTrxA 2 1.46.242 73.121 3.6'1.* 
ReaJ.Aual 48 971.840 20·246 
Total 7l 1671.807 
*F a.tpitioant. ai; .• 05 leftl ot ooDtideDM. 
Tbe iJMraotion ot 0 x J., p14e • 1Ddepea4et aoUrtv in int.aot.ton 
with ...-n .U.a aaeipent or 1ncU:ti4111l pupU aet1T1t1ea, ha4 a aig-
nltioant etfeet on the aoleHe iDtoJoiaat!en SOOHa ot a.p.-1aental male 
aubjeota lHJtveen ~ Mq aDd Fe--.,..7 teatJ.Dc. With 2 aD4 48 4ep-eea ot 
trMdaa, the ln'tel"aet1on ot all 4 ot tile adD etteota of the experimental 
d•lgn, D81l817 2'V x G x T:r x .&, J:aa4, 11kev1H, a aipU1oant eftMt on 
the lntoraatiea _...of w.a .... crouP• 
T.ABLI 4S. 101Ja-W.U AIALISIS 07 VAIIAIC& OF SCDICB IliOIIW:IOI USING 
Mill DD1'IaJ:ICES It CUSS (ID'alMEir.AL) BY SJZ (FJKALU) 
urtrDII MAt AID OCfOIIIt DS!DO 
Source or Variation df' Sum or Squares llean Square FValue 
n 1 4.176 4.176 .v 
CWO 1 9.461 9.461 .61 
'.rre.illlD& 2 7).8)9 )6.904 2.'Y/ 
Au~ll't 1 Y,.tl'/4 'Y/ .. rt4 2.43 
TV X 0 1 1.160 1.160 .07 
Tf.&Tr 2 2.).884 11.942 .77 
n x A 1 .87~ .87S .06 
I z '.l'r 2 46.150 2.3.075 1.48 
Ox A 1 4.81.5 4.Sl.S .. .31 
Til .& .l 2 62.026 :n.ou 1.99 
'If X Q X '.l'r 2 33.:m 16~686 1.07 
TVzQzA 1 .781 .781. .os 
'tfz'frxA 2 4S.m 22·9.38 1.47 
GzTrxA 2 6S.l49 32•S'14 2.09 
TVzGx'frzA 2 70.91.3 3S·.456 2.28 
llea1clual 48 747.716 1S.S77 
Total 7l 1228.038 
l'our-w&T aDifl¥a1a ot 'Yal"ianoe ua!Dc aean d1ttcoenoea by alasa 
(.,.-~) b.f aax (t..tea) NV'Ml.a DO a'\atiati..:l.ly' aipifioant 
r 'ftluea tor \lae lfi.T to O.tobw te.U..C •t Hienee irltol'Jiation. 
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!.ABLE 46. IOUR-1Ut AIALISIS .or V.ARl'.AIIa OF ~DKE DJ'O.RMATlOI USING 
IWJf DD'FlltiiCES II CLASS (BUEXMD!AL) II SEX (li'Df.ALES) 
JJ:rWIII HAY AID nauARI !:ratDQ 
Source or Variation df' Sum. or Squares )(ean Square J'Value 
tv l '¥1.75.1. Z'/.751 1.15 
QuJ.cle 1 6.~, 6.183 .26 
!raiDf.Da 2 l4.lll 7.055 .29 
.Aaaipment 1 .623 ,62.3 .0,3 
ff X G 1 116.281. 116,211. 4·~ 
nxtr 2 15.77.3 7.886 .,3,3 
'tV X A 1 9.316 9.;n6 .,38 
G X 'flo 2 9.014 4.'!1)7 .19 
GxA 1 .190 ,190 .01 
!!-X A 2 117.444 58,722 2.42 
ffzQz'fr 2 36.703 18,.351 .76 
'.l'VxQxA 1 4 .. 253 4,253 .18 
n.x !r x A 2 1.3.4'7 6, 7'19 .28 
Gx'!'rzA 2 W?.04l 43,520 1.00 
!YxQxt:rxA 2 8.814 4,/1)7 .18 
lea !dual 48 1163.13) 24~2.31 
'fotal 7l 163().or/ 
•r ajplt'ieallt at .o, lenl ot 410Df'1Atenoe. 
!lae irlteraotiou ot 'rY x 0 reaul teet t.D 8'\atiatleal 17 alpUieant 
YariaDoea 1D the MleDee 1Dtoaa'Uon 800J'd ot ezper!MDtal. fealea 
lHJtveu the Kq and :r•br\lai'T t••t!Da· 
Source or Variation df' SUm of Squares .llean Square FValue 
n 1 '10.211 ?0.211 1.S5 
Oldde 1 13.090 13.090 .29 
ba1zd.Dc 2 132.225 66.112 1.46 
Aaaipment 1 45.920 4S.920 1.01 
TV z G 1 6S.J51 6S.SS1. 1.45 
'Nxb 2 ,,,,,, T/.667 .83 
TV z J. 1 .38.866 ,38.866 .86 
Gz Tr 2 11.118 
'·'" 
.12 
GzA 1 69.423 69.423 1.53 
b z J. 2 63.?9S 31.897 .70 
ffxG:x:fr 2 159 • .322 '19.661. 1.76 
nxozA 1 22.111 22.lll .49 
nxbzA 2 69.)86 ,34.693 .rn 
GzfrxJ. 2 18.418 9.209 .20 
ffxGzTrxA 2 16S.76S 82.883 1.83 
llelldual 48 217S.8S:J 45.3~ 
· Total 71 4826.476 
ro.......,. ual7a1a ot ftl'iaDee •1»1 Man dUt_....• 'b;r elaa• 
:reTNla DO atat1atioall.7 aipf.fieaat r Yal•a tor the Mq to October 
'-•'ina ot nie-. veoabulai"J'. 
as 
TABLI 48. FOUR-VAt .&IALISIS 01 t.taUIU 01 asDlCBl'OC.dJLARI VSDQ 
Mid DD'I.IBali!S BY CWSS (matlMII'UL) 1IJlftBia MAY All) 
rBUAR1' DlfDG . 
Source or Variation d:f' SUm or Squares Jlean Square F Value 
TV 1 6.4SC) 6.48) .09 
Ou.i4e 1 147.347 147.34'1 1.95 
~ 2 56.150 28.075 .37 
Aa•lpwtt 1 20.908 20.908 .28 
fY X Q l 55.475 55.475 .74 
nxtr 2 ll3.8J.S 161.908 2.15 
nzA 1 8.13.3 8.1.3.3 .u 
G X !r 2 249.108 124 •. 554 1.65 
ox. A 1 92.4SO 92.4$) 1.23 
!rx A 2 84.1.3.3 42.066 .56 
TfzGxTr 2 5().591 25.296 .)4 
TVxQxJ. 1 10.7» 10.1.33 .14 
TV X b·x A 2 245-416 122.7()8 1.6.3 
GxT:rxA 2 184.9~ 92.465 1.2) 
!VaOxbzJ. 2 82.958 41-479 
·'' Residual 4S 3,621.47) 75.447 
Total 71 5240.lJO 
:ro~ anal7sia ot YU'ianoe uatDa MaD 4Uterenoes by &lass 
nTeala • atatJ.atjoal1T slpitioalrt r valua tor t.he Jfq to Fel:ltual7 
t..U. ot acierloe YOMbula17. 
86 
'l'.ABLI 49. FOUR-WA! .AI.AL!SIS OF VARlDCI OF awllBEI VOCABUI.ARI USDG 
MlWJ DDJ'JIIDO:IS It CLASS (IIPSlMiftAL) BI SIX (MALl) 
ill'IID lUI .liD ocroJIJt !181'110 
Source or Variart.ion elf' SUm or Squares Jlean Square FValue 
" 
1 1SC.h800 1~.soo 2.9,3 
Oaid.e 1 14.942 l4.9A2 .29 
'l'rahd.ng 2 ,., .• 48.79,3 .95 
,AjtaigDaent 1 41..102 41·102 .so 
nx o 1 186.889 186.889 3·64 TfxTr 2 . 24.9)J l2.;4f/7 
·24 TV X A 1 • .)Z · • .32() .01 
Qzfr 2 . 6.2,JJ J.ll6 .06 
GzA 1 84·933 84·933 l.6S 
Tr X A 2 S?.SSI 28.794 .56 
TY z Gz Tr 2 44.925 22.462 
·44 ftzGzA l 17.ol.:J 17.013 .33 
TYxTrxA 2 23S.SO' ll7.7S2 2.29 
Gz'.rrxA 2 )1.688 15.844 .)1 
TYxOzTrxA 2 76 .. 847 ,38.423 
·'' Residual 48 2466·493 ~.385 
Total 71 3527·799 
Jo~ a.aal¥aia of 'Y&l"i&Me Ulltc Mall ditt .. eneea 1Jr cl.au 
(_,..iaatal) lv' ._ (llalea) Nft&la • ataiutlealq aSptttoant 
r yaJ.•• tor 11M ... to on.• teatq ot aolenoe YOG&bul.arT. 
TABLI SO. IDUR-VAY .AIALYSIS OJ' V.AJU'ANUE or SCDICE VOC.ABULARY USING 
MIAll DllJ'IBJ:lCES BY CLASS (m'JRIMJflrAL) BY SEl (MALl) 
mw.ar J.Ut .., J'IBiliAII fi'BJ.'DIO 
Source ot Variation dt Slnn ot Squares Jlean Square FValue 
n l 114.508 ll4·508 1.50 
Guide 1 41.0·888 410•888 S.39* 
Tra1ntna 2 194•sa8 97.;264 1.28 
.luipaen~ 1 o~Ol~ •035 .oo 
n x a 1 l3S•f15 l35.o575 1,78 TVxTr 2 459·968 229·984 3·02 
'1'V z .l 1 S4•77J '54·775 .72 
Gx Tr 2 41.7.9S3 208.976 2.74 
GxA 1 25•920 25•9:!0 .34 
bi X A 2 llS.o688 57•8.44 .76 
ft' X Q X Tr 2 295.;;867 147•933 1.94 
'l'VxGzA l 33.;620 33•620 •1.4 
TYxTrzA 2 ac}) • .'J:JI 146.669 1.92 
Gz'trzA 2 258.422 129.211 1.69 
TfxGxTrxA 2 18.832 9.416 .12 
Residual 48 )661..266 76.2:'16 
Total 71 10028·982 
•:r a!p.itioant a~ .os level of ooDtHaDce. 
S.Z.e, the aaal7a:U ot varlanoe SJMiioat.ea that on ot tile .ll&iD 
etfMte ot the experiiUntal dea!p, Dalllel7, Ouide 1 baa W a aignit1-
oant etteet on the M1enoe vooabul.c7 aoorN ot ezperiuntal male 
allbJeota betwHD the Mq aDd Fe~ teatiaa. 
T.UU 5].. FOUR-WAY MALISIS OF TARIAICI OJ SCnD::E VOCADtJLARI usma 
MEA.I DlF.FmEICES BY CLASS (IIPJRDarAL) BY SIX (mutE) 
DI'WJD KAY AID OC!Oila DSTDG 
Source or Variation df' Smn or Squares lrean Square FValue 
TV l 12.583 12.S83 .13 
Guide l 62.1.6.1. 62.l.6J. .66 
!raining 2 260.168 1.,.084 1.,38 
.Us~ 1 4.o6l. 4.061. .04 
fV XC l 37.990 'J7 .f"RJ ./I) 
TVx!'r 2 ')7.566 28.783 .:n 
!V X A l 184.000 184.000 1.95 
Gx Tr 2 92.980. 46.490 .49 
Gx.l l 1.J).;.u 130.4U 1 • .'39 
T'r X A 2 8;.957 145.478 1.55 
TVxGx!r 2 461.7tr1 230.893 2.45 
TVzGxA 1 2J8.7ll 2)8.7U 2.54 
!VxfrxA 2 107.21.3 5.3.606 .57 
Qzfrz.l 2 )5.161. 17.~ .19 
TVxGxtt-zA 2 529.1)2 264.901 2.81 
Re>iiclural 48 4517.853 94.1Zl 
7otal 71 7024.916 
lov:r-vq analyaia Of Tariazaoo uiJtc MaD cUtt .. ODOe8 'b7 class 
(_,..a.a-w} br HZ (temalea) ftft8la DO ata\iati•' '7 a1gnU1oant 
F value fer tJ.le Ma;y t.o October teat!Dc ot 101enee vooabta.l.u7. 
Source of Variation dt Sllm of Squares )[ean Square FValue 
!Y 1 us.5a> US.520 1.11 
Otd.cle l .888 .888 .01 
haiutag 2 10.2,3 5.126 .05 
.laajpMM l 1'7.208 17.208 .17 
TY z G 1 28.8) 28.880 .28 
nxtr 2 137.333 68.666 .66 
n z 1. 1 22.668 22.668 .22 
ox !r 2 90.147 45.073 .43 
Gx A 1 252.375 252.375 2.43 
bx.A a Z/4./IJl 137.200 1 • .32 
nxoztr 2 ... .,, 3.401 .03 
ffzOx.f. 1 1!50.222 150.222 1.44 
nxf.l'x.a. 2 284.347 1.42.173 1,7/ 
QxTJ-xA 2 413.847 206.92.3 1.99 
TYxGxtrx.a. 2 76.714 .38.387 .)7 
leaidul 48 4990.726 103.973 
Total 71 6872.)92 
Fo.....,., ~aia ot ftl"iaDM WI1Dc M&D titt•enoea D7 class 
(a.per.taat.al.) br ._ (t..U.ea) reftal.a • atatiatieall7 s11n1f1oant 
1 value• tor 'Uae lfq to Februar7 teaUDc ot acieDoe •oaJ:Ja.l.ary. 
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T.ABLI 5). JOUB-11.&1' AIALIBIB 07 V.II.Will 01 PIB!f Il-l OJ' Till SCIIII';I 
AftmiDI SCALI ISDO MID IItiDDCES II CLASS (IIPmlMIII'lAL) 
BlrVIII' JU.! - OC!08Ia tdDQ 
Source or Variation d:f' Sum or Squares Jlean Square FValue 
n 1 .oas .025 .oo 
Chd4e 1 1.996 1.996 .25 
Tratzdnc 2 5.823 2.9ll .37 
.u.j.,...t l 
·004 .004 .oo 
'N X 0 1 1.3.218 1.3.218 1.69 
TVx'l'r 2 9.053 4.526 .sa 
n x A 1 .171 .171 .02 
Ox Tr 2 16.)8) 8.191 1.04 
Ox.&. 1 ,.,sa. s .. 3SJ. .68 
Tr z A. 2 4·681 2.340 .30 
!YxGx'l'r 2 2).655 11.827 1.51 
!'VxGx.A. 1 .ooa .002 .oo 
ft'xbxA 2 1.491 .745 .10 
Gx'h'xA 2 n.99s s.m .76 
!YxGzTrxA 2 15.)57 7.678 .98 
be14ual 48 176.408 7.841 
Total 71 ~5.61.) 
lo_.....,q azaaqaia of YariaDoe ubc MU tlitterenoea b,y clus 
( aper1MDtal) Nftal& DO s~tlaUoal.l.J dpUieaDt. F val u.s tor the 
Mq to Ootow \estiJic ot Part Ili-1 ot tile aoie110t1 attltude Male. 
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TABLE 54• J'OlDl-V.U AI&LISII OF YARDJ£1 OF PAR! U.B Of THE SCIIIIJE 
l.'n'l'tlJDI saLE tJSDO MIAI :DDIJI!&IS It CLASS (ED'IRlMD'rJL) 
DrVIII JQY AB J'IJBUat UStDC 
Source or Variation d:f' SUm or Squares llean Square FValue 
n l 1.711 1.'111 
·'' Oa:IAI• l ~7Ja .752 .15 ~ 2 ... 002 16.001 ).09 
.... ,..t l 54.010 54.010 10.42" 
nxo l 1.160 1.160 .22 
TV x Tr 2 a.«l9 1·404 .rr 
n a .a. l 18.220 18.22:> ).52 
Gx Tr 2 14·"' 7.18) 1.39 ca.a. 1 1.21.6 1.21.6 
·23 
TJt X A 2 2.902 1.4~ .28 
'lVxOxTr 2 12.298 6.149 1.19 
'1'V X G X .1. l .&1.6 .616 .12 
TVxbx.l. 2 2.04,· 1.4].7 .;(I 
Gx'-'1-x.l. 2 1).817 6.918 1 • .34 
naoxtrxA 2 :1).666 10.3.33 1.99 
Rerd4ual. 48 248.7)4 ;.181. 
Total 71 428.ll4 
Here, .l.aaiazaent soorea a .01 lnel ot cont14ence 1n ita etteot 
on tile MONa ot the aoienee attitude aoale ot a:perimental aubjeots 
taken b7 olaas between the Mq aDd J'ebrua17 test!Dg. 
9.3 
TABLI SS. !08-V.&Y d&LISIS OJ VAJtDICZ OJ' PM II-B Or TD S:Dli:Z 
Aftl'rUDI CALl USDG IIIli JDI'BtBICZS II CLUS (UPIItlMmAL) 
BY Dl (JUU) ll:f1flll lilt AID OC!OBJa TISlDG 
Source o:r Variation df' SUm or Squares Jlean Square FValue 
n 1 6.740 6.7/1) .70 
Ckl14e 1 2.229 2.229 .2.3 
'fn1n1Dc 2 4.116 2.408 .2, 
Aaaipuat 1 4-47S 4.47S .47 
nx a 1 .169 .169 .02 
!VxTr 2 2.222 l.lll .12 
TV X .1 1 6.):JO 6 • .330 .66 
ax Tr 2 42.600 21.300 2.22 
Gz.l 1 .686 .686 .oo 
TJ.t X .l 2 2&.95S 14.47/ 1.51 
tvxGzTr 2 s.se~s 2.m .29 
ftzGzA 1 .'J67 . ·S67 .06 
TVztrzA 2 2.).438 11.919 1.24 
GxTrzA 2 .2JS .127 .01 
TYxGxTn.l 2 'Z7.022 1J.su 1.4]. 
Jleaidual 48 4§9.987 9.58.3 
Total '71 61.6.486 
hur-v&T &Dal7aia ot varianoe ubta ae&rl clif:t ... n•• 1l,r alasa 
(_,..iuDtal) br aa (aalea) reTeala • atatiatioall7 a!pUioa!lt 
F valua :ter the Mq \0 Oot.ber teat!Da ot Part II-B of the aoiaoe 
attitude Male. 
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'l'JJLI 56. lOUI-w.&I AIALISIS OF VARIAJCI or PAtr.r n-B Ol 'l'BE S:lDCI 
Aftl'fDDJ: Z&LB USliG Mill DDPEJ:l~CBS BY CLASS (UPIRIMEftAL) 
BY SU (IUI&) DrVID' M&I .dD ftalWl! D:S.rDG 
Source of Variation df' SUm or Squares Jlean Square FValue 
n 1 .082 .082 .01 
Ota14e 1 7~360 ?.)fA) .94 
'l'Jtabt,.. 2 41-500 20.750 2.66 
Aa~t 1 44·5aS 44;525 5.71• 
TV X Q l 1.296 1.296 .17 
!rz'!'r 2 18.194 9;097 1.17 
ff X A 1 23.09'1 23~097 2.96 
0 X 'flo 2 19.15P 9~575 1.23 
GzA 1 .204 .204 .03 
!r z A 2 21.946 10~973 1.41 
f'fxGxTr 2 )2.120 16.060 2.06 
n x Oz A 1 ).5'7, ).573 .46 
'fVz'!Yz.l 2 20~90 10~245 1.31 
Ox!JtxA 2 28.9)9 14~469 1.!6 
!Vxlx'l'l'z.l 2 sa.ooo 26~000 ).))It 
fteaidul 48 Y14.3!il 7.'198 
Total 71 688.827 
Here, Aaaigment an<t the qua4r'dple tateract1on ha4, apparentl7 1 
s!snUioant etreeta on the science .. attitllde aoale acorea of experi-
mental JUlea between the Mlq' ard FebrWil"T teathg. 
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'l.a&.l 57 • J'OUlt-VAY JIALYSIS OJ V A'ftlAICB OJ PAM II-B OJ THE 93lllllE 
J!TlTUDI SC.t.LI USDQ Mill DDi'iAB!NCIS BY CLASS (UPJRIMIRTAL) 
BY SEX: (J'JIW'.,B) DrVDI IIAI A8 OC'fOIJ!8 TISfiiG 
S01lrC8 af Variat.ion dt SUm ot Squares Kean. Square FValue 
" 
1 .847 .847 .07 
Gdde 1 ~090 .090 .01 
Training 2 25.631 12.81.5 1 .• 10 
Allaipunt l 12.0?8 12.078 1.04 
!f X G 1 5'7.191 57.191 4.9~ 
'l'V X Tr 2 )8.655 19.327 1.66 
'11'x.l 1 .on .on .oo 
G X 'fr 2 19.o99 9.549 .82 
Q X A l 17.890 17 •. 890 1.54. 
T.r X A 2 )8.120 19.060 1.64 
TV:x:GzTr 2 7).845 )6.922 ).18 
nxOxA 1 2.036 2.036 .18 
TV'xTrzA 2 12.390 6.195 .53 
Gx'trx.l 2 ~-- 20.194 1.74 !YxGxTrzA 2 13.218 6.609 .57 
Res14ual 48 557.704 11.618 
Total 71 909~193 
*7 alpU'loant at .OS leftl ot eontide~ .• 
In theee 16 tablea ot 4""'+117 anal7••1 only twioe does one encounter 
atatistieal slgrdtioance 1n the Mq to Ootober testing, an4 both 
times they 1nvol ve ezp_.iatental t....:Lea. this table ot soitlnoe atti-
tude aDd Ta'bl.e 63 ot ao1eMe inttrot •• the two auah oceaaiona, 
TABLE 58. IOtllt-VAI JlfUriSIS OJ VARIA113 OF PAM II-! OJ' !BE SCI'ElCI 
.&ftlrtJDE S:JLIVSING Mtil D:tri'JitDIOES BY CL.ASS (laPF.RINIIflAL) 
II SIX: (J'JMALE) m:l'WDI MAY 1ID JTJ.It.UARI DSriiG 
Source ot Variation df' aum· ot Squares Jlean Square FValue 
n 1 1•272 1.272 .ll 
Gu14• 1 10.298 10.298 .88 
Tratnht~ 2 66.261 3).:1.)0 2.82 
Alaipaellt 1 uo.sao 110.'800 9-44** 
TV x G 1 .oss .055 .oo 
nxb 2 3.743 1.871 .16 
!'fxA 1 14.000 14.000 1.19 
G X Tr 2 43·449 21..724 1.85 
GxA l .ooo .ooo .oo 
Trx A 2 13.718 6.859 .;a 
'I'fxQxTr 2 22.577 ll.288 .96 
'1"f x Ox A 1 2.38'7 2.3S7 .20 
T'lxTrxA 2 lS.Oll 7.505 .64 
GxTrxA 2 55.199 'Zl.S99 2 • .35 
t'VxGxTrxA 2 lS.JSl 7.675 .6; 
Rea14ual. 4S S6J.6.35 ll.742 
Total 71 9:J7.836 
Here ap.in, as in '!'able 54, Assig!Dent soores a .01 level of 
confidence. Apparently 1t has a decided 1ntluence on the science 
attitude scale scores ot both experimental teualea and malea (table S6) 
between Mq and !'ebr'aary testing. Rote that tables 54, 56, aDd 58 
all relate t.o the Mq to J'e'bPIIar7 teatb&. 
TAILI SCJ. l'Oa-WAI .d.lL!SIS OF V.AIDICI or SCIRE lllfaiSr USDG 
Mid DDJ'DIJCIS BI CJ.J.U (IIPallfDI.AL) BJ:fVIIIlll! Am 
00!0118 TllfDG 
Source ot Variation dt Sum ot Squares llean Square FValue 
TY 1 .259 .259 .11 
OlWSe 1 .61.0 .61.0 .2.3 
Tra1niDg 2 .485 .242 .09 
AH1plent 1 .002 .002 .oo 
Tf X Q l 1.68.3 1.68.3 .64 
ft'x!r 2 .)1.0 .1SS .06 
tvxA 1 .167 .167 .06 
Q X Tr 2 6.996 .3.498 1 • .32 
Ox A 1 1.)20 1 • .320 .so 
'fr X A 2 1 • .3)9 .669 .as 
nxoxrr 2 2.665 1.3.32 .so 
n z Gx A 1 1.183 1.18.3 
·4S 
nxtrxA 2 1.56.3 .781. .3() 
Qx'frxA 2 2.286 1.143 ·4.3 
TYx Ox!rxA 2 l·S02 1.751 .66 
J'leaictual 48 1%7.0,7 2.647 
-
Total 71 151.46.3 
h_....q ~18 ot ftl'ianoe WI1Da Mall 41tt.renoea b7 claaa 
rweala DO natiatl..:Ll7 aipUS.oant r ..-aluea tor the Jfq' to Ootober 
teat1Dc ot H!.eDoe !Dtereat. 
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Source or Variation df' SUm or Squares Jlean Square FValue 
" 
1 1.711 1.711 
·ll OtWte 1 10.320 10.)20 1.90 
frdaf.Dc 2 9.126 4.563 .84 
.&aa!paent 1 .712 .712 .13 
fiX 0 1 .853 .853 .16 
n xTr· 2 11.269 s.6l4 1.04 
'rV X .l 1 .).116 3.116 .57 
G X '1'r 2 2.467 1.23) .2) 
Gx.l 1 .247 .21.7 .os 
'fr X .l 2 16.81.9 8.4Q9 1.ss 
TVxGxTr 2 6.02] ).OU 
·'' n x Ox A 1 3.215 3.225 .59 !VxbxA 2 ,.971 2.985 .ss 
Gx!rxA 2 12.7)0 6.365 1.17 
'l'YxGxTrxA 2 1.411 .'1QS .13 
Residual 48 260.791 5.433 
Total 7l )46.791 
i'D18'-V&7 ...qa1s et 1'1triuoe uatDa MaD 4Ufarel10 .. b7 olasa 
rneala DD atau..u.all.T aip11'1oaat l q].•• tor tile Mq to J'e'I:IPuarT 
"•'iDa ot •1eu.M iJ'lteNat. 
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Source of Variation d.t" SUm of Squares Kean Square FValue 
n l 2.516 2.516 .. 35 
Guide 1 . .095 .()CJ, .Ol 
~ 2 1.266 .6)3 .. 09 
1 3.611 ).681 .Sl 
n .x o 1 .480 
·480 .07 
'tvx'tr 2 
·224 .112 .02 
TV X .A. 1 5.'100 5.700 .79 
Gx Tr 2 u.:m 7.697 1.07 
Cx.A. 1 .0)2 . . on .oo 
!r X A 2 24.198 12.099 1.68 
ffxOxTr 2 12.506 6.253 .trl 
TV X Ox A 1 a.ooo a.ooo 1.11 
!Yxbx.A. 2 6.869 )-4)4. .48 
Oxbx A 2 6.868 ).4)4 .48 
TYxOxTrx.A. 2 4.650 2.325 .)2 
Besidual 4S 346.172 7.2ll 
Total 71 4.)8.651 
Fo~ aJlalTa18 of Ul"iaDoe ulD& m.ea 41tterenoee by olaes by sex (male) 
~ DO aV.Uetioall.7 aipifioallt r values lola the Mq 'to Ootober 
"Mat1zlc ot aoienoe 1nta.ten. 
TABLI 62. J'OVR-VAI AIALiiiS or V.AlliAllCB 01 OOIIICI l'.lttJ8EBJ.' USDG 
Mid DDDliiCES BI CLUS (IIPalMDft'.U.) BY SEI (MALE) 
Dlvall MAY .-, J'llltD.mt 
Source ot Variation df' Bum ot Squares ][ean Square FValue 
TV 1 ).OOS 3.oos .29 
Ollie!• l 8.167 8.167 .79 
ba1n1Da 2 46.194 23.097 2.24 
ua.tpaent. 1 .019 .019 .oo 
nx G 1 
·'" 
.sS6 .os 
TY.x'l'r 2 17.518 8,759 .85 
Tf X A 1 s.168 s.16s .so 
Ox Tr 2 2.630 1 • .315 .1) 
GxJ. 1 6.212 6.212 .60 
'fl- X .l 2 U.9J6 s.968 .sa 
'l'VxQxTr 2 26.*»7 13.403 1.30 
!VxGxJ. 1 1.581 1.S81 .1s 
TfxTrxA 2 1.7'18 .889 .09 
Gx'trxA 2 15.353 7.676 .74 
'l'fxGx'l'rxA 2 10.287 5.143 .5() 
Residual 48 495.~ 10 • .315 
Total 71 652 • .)51 
Four-vq aD&lT•ia ot Tat"ianoe u1Da mean 4itt .. euoe• b7 elaaa 
(uperiMUal) D7 sex (ale) rneal• :ao atatilltioall.T aSpitleant 
r Yaluea tor the Hq to l'e'bnarJ' teatt.Dc ot •uDH iDttnat.. 
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TABLI 63. JO'DB-WAI AIAUSIS or VAJtiAJI:I or OOIEICJ: Dft'Jit.!Sf USIIG 
Mill JIPI'I2Um!S BI CLASS (aPaiMift.AL) BI SEX (F.DIAL.ES) 
BJ:'tWDI MAY AID OC'tOBIR 
Saurce or Variation ctr SUm or Squares Jlean Square F Value 
n 1 .3.868 3.868 .62 
Guide 1 1.107 1.107 .. 18 
Tra1rr1ns 2 1.541 .710 .12 
AsaignD18D't 1 ).667 3.667 ·59 
TV X 0 1 1.5)4 1·5.34 .2; 
TV X Tr 2 6.941 3·470 .S6 
TJ X .1. 1 7.469 7.469 1.20 
Gz Tr 2 71.286 3S.643 s.7s** 
OzA 1 14.64J 14·643 2 • .36 
'1'r X A. 2 s.9l9 2.959 .48 
TfxGxTr 2 1.324 .662 .11 
TY~GxA 1 . 7.689 7.689 1.24 
TVxtrz.A 2 1.352 .6?6 .u 
Oxtrx.l 2 3·651 1;.825 .29 
'l'Y x 0 x Tr x A 2 13.244 6.622 1.07 
Residual 48 m.1f:IJ 6•203 
Total 71 442.995 
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Jere, G x '1'r (p14e or bdepad4t11t 41ftot1ora 1D :lnt•ao'tton v11ill 
1i7Pe ot 'teaober trai.DS.Da) baa lwt a atplftoant etteot on ~ Miezaee 
1Dtereat ,...... ot a:pC'iaental t-.1 .. teatS.., 'betwen Mq and Ooto'ber. 
Source of Variation df' SlDn of Squares :Jlean Square FValue 
TV 1 8.4)2 . 8.4.32 1.10 
Clu.iQe 1 l6.W 16.ll2 2.09 
Training 2 40.m· 20.45.3 2.66 
Aaaignment l 4-'184 4.784 .62 
TV X Q 1 1.692 1.692 .22 
TVx'l'r 2 11.159 s.579 .72 
'tV X A l 6.857 6.8,7 .89 
Gz Tr 2 14.128 7.064 .92 
GxA 1 17.~8 17.208 2·24 
Ttr X A 2 ~-229 2S.6l4 .3.33* 
TfzO.x'l'r 2 2.091 1.04S 
·14 
n X Gz A 1 1.361 l.J6l .18 
'l'Vx~xA 2 13.456 6.728 .sn 
GxTrxA 2 8.0.36 4.0l8 .52 
TVxGx~xA 2 7.498 ).749 
·49 
Residual 48 'Jtii.JI)9 7.696 
~otal 7l 574.359 
Bare, the il.rteraotlon of Tr X A,... .. effMt8 OD ap•lmental 
teulea vhioh ,... nattatuaJ17 aipl1'1eaJlt. It ia noteworthy 
that Tr vu alse 1Jrlol.V..S in the 1D:ttrani8n in 'l'abl.e 63. The ana-
lTela of varianoe !Ddloatea, theretoH, \bat aatenee intereat baa 
been atfeotecl b,r auoh int81'aotS.n, attMW \o a deptM that can be 
attributed to the _,..s..ntal d .. ip ratba" tlaa'D to mere chanoe 
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TAILI 65. J'OtJ.l...>VU AIIA.LIIIS 01 V~B or .ACJDnUif GAlli BI Mid Dll.I'J1tlli:E 
8C»US JOB ~.AL Ct,•IW, ltU fO OC!OBJa _, liU 'lO JlaUAII 
U.DGNIJI)B 
r VALliS 
YARtAJI.:U 
d) sets~ DIJOl'll1't 101 SCDIC! 'fOCJIUl;Ql! 
'U.JDII 
Mf 
-
OCt lilt ~ ,. IJ.li 
-
OCT Jilt 
-
JD 
,, 
__ ··. 
.. ,.. I trla1 Dtal !Bet• ~1 •. 1 D-.1 ~G ..-~.,. tal ~··q ~l·. ~ It tal 
' ,; •, 
~-.-
TJLlfiSlDI .77 .:tl .5(, .~ 1.15 .30 ~·'' .l) ,..,, ".so .n· .09 
CIIJD)J .u .61 .:tl .29 .26 .os .29 .• 66 .~ t.li ~01 !!'·'' 
D&liDO .)8 2.77 .06 .,, .29 .23 
·'' 
P,.:J& ... 46 ~.28 .os .:n 
ASitaclft .20 2.43 .19 1.52 .OJ .• 41 .ao .04 L.Ol .oo ,.17 ·.28 
; 
. 
ai wL 'fY x .. Q ~oa •0'1 .J.O 1.?? 4· ' 
'·" 
·¥:1 ... 4S ~· 78_ ;•~ .as ~74 J '. k .. 
nxtr .66 ii'/7 '1.71 •• 
·'' 
.OJ 
·24 .n· .. , ·'·oa ... .66 .~.15 
" 
nxl .25 .06 
·24 , .• ~,. 1.81 .Ol p..,, .86 .'12., .22 .u 
0 X fla .07 ·1:.48~ .sa. ·,· .8):_ .1, ·~7.' .06 ~49·' .12 •• ?4; .: .43 .65 ;··,/: 
.'. 
' . ... 
Ox A ~.71· .:A J.OJ) .. ·· . ~~· :'•41:, .01 )..96; iJ..~, ~.,, ,..,,_ ;eJ4-:, ~.43' .23 
fr X 4 .so l~CJil •48', ·1.10 2.42' 
., 
.58 .~· l·'' .70 ,, ... _ . ' -..:sa ·" Tf z O.s 'fr ~·'' 1.07 ~.61 •• ·" ;a..,, ..44 ~.45 ~.76 · ... h94 .OJ ·l4 
!V X GzA .1/J .os .49 3.72 .18 ·~·· ' 
·' ·'' 
.,, ~·54 ·49 .44 t-•44 .14 
!J X flo X 1.· L.j? 1.47 2.11 .?0 ••• .99: ~·~ .57 .77 .92 .71 .63 
Oz~x& .as 2·09 l.Ol .,,. 1.-110 ~·54 '·ll r-19 .20 ,..69 .99 ·23 
~ .48 rz.aa ~.- ~.6! .18 .66 175 ~.81. ".8,3 .12 .)7 .ss 
I 
* r ·~ at ·~ .OS, level ot ooDt!d.._.. 
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'r.UU 66., Jltllt..oVi1' AJALIIIS 07 .V.Aitt&Ja 0'1 ·GJ~AJQU D SCDII'JB D'nltl8'l 4ID .&ftlfUDIS 
(P.Ii! IJi.lt .... JDI Ol !D IGllll-) II DO DDJ:mlll)l 800U8 lOll 
IINtiOBAL otAMU, *I 10 OIIOBD. a lilt to liiBiaY !UfDG 
PDJDJ)B 
r 
., YAUJII 
V.Atti&U .J 
: 
-
SCIIICE A'I.Trrtml tel&ll ... I 
liiDACf,IJJI )(0' OCT MA.t ,. ... • ,Mf .. OCT KU - m 
~· ~1• ~tal .... tiir18 ~tal ~ •jr1a Dtal ~-··· ~la ~ •w 
.,.,..,. 
.10 ;,07 .oo ... 01 ... u ._.,, .,:; +62 ... u .29· .1.10 
·l'L 
; 
' 
anDE .• 23 .ol .as .. -.94 •• -.. ,., .01 '.18 .23 .79 ~.09 '-'90 
·!IADDG 
.•25 .• ·110 
. :, .. ,. . '' .11 ~-~·- ~·- l'•f'. .09 .u .~09 ~·· .a.66 _.84 . :s.?l• ,.4l ~'" ...... .• 47 1~4- .oo ~ .. ,51 ~·"» .• oo .• 00 .62 .• 1.) ·: < ·~.' 
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'faltld 65 aJid 66 t~r.Rd.D. 12 _,.iMDw etten• vll1eh are na.•ta-
tioallT aipltioan", 9 at tile .os leftl ot eoatldeaoe aJad 3 at the .01 
1.-..1, n ... •tt•••• ..... t\lrtlla' aDI1pe4 to ctet.nd.De vJdoh ooablDaUon 
of tao'*• vee NIPOutJil• tw the tinotjoll ot peat.n pJ.n alld vlllela 
te ._ ~t•• ot leut p.ta, • lop, t.a "tent._n. tuba eaell ten 
1D tWD aad eaea ~t 1'-.lt applhalil• to it, tile ooab1Dation ot t .... 
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_,.. .• ~n· .u.ew lJT la~u --... W.•n•1aa anct 
-..-... -.t•t• ........ ~-. ,...., inl.nhil ... tJpe 
. ot . ..sc-m, ..S pla• ·~ at,t..W )J' l!rtel'aot'tou 
--- w. ....... - ••lpMrat .., ·'brivMB ·~- ,.we IU1tl ua~t. ._. ~ ,...,..., ~ tJae .term ot lo.,.. 
.... ~ ··*- lndi•U. la tlaat tllo twecol'o& 1nte&-atda••·• 
........... 1 .. eftnt ........ ~-·" . 
4• ·"'flawe waa • 4Stte ... J.D. \1ae ....u.tio perweptloa ot .u-
..u.AI --- - eOli'Wol ud . .,.-.w. pttvp8 ,..._ that 
to ·14d:ld ~ •• t."W .• ·• -~ .,..,.., ""' ~oa-..:r v ,. 'UM law..U. _,.., ot w.ma~n, nu4T 
&d4e Ul4 teaOh.- ••~ .a.. dcdfia&ta\ m boya &Del of 
11t..._ fthd.D& ..S • ....,...., ,_, Pz'la. ~ bT I.Q., ·. 
t1ae ~· 1a ...uv ,...,u.m b'oa tiNt to ~ .... 
,_._. _. tnad w t.. ~ .... I.Q. ,_._.., ''briweeD 
w:w.., ... ..., -~··· 1a ... tutuoe tM MaD ~--· 
• X.(i ............. frea,,.. to~ \MtiDc ,..w, 
lD4uaU.. a loll lD: rtll.iM: fd. ,......Uea of. •iaU.at.ca.•Jl 
J •. .,. .. ada.·~ ettMtl ,....,__,. Malt• ot ~U.n 
ot •t.eaU.., lid. ~•e.tea. _,.,,..,. a\Utude Wwe.r.4 ado-
•~• u4 \MW. WRk ........... wl'till .lou of u-.n .b H1enoe.•J./ 
...... kaa MPcx U1111.,~ TakUc -* . .._ ill iun, ~ t!D4U,a Wl'e 
... toll••• 
.,,,. x .... -. ~ et ...... betwea oonrol atll1 
_,..Jaeldal _...,., 'b,r e1au aDd _. .. , ,..._.. • aipltioaat 7 
•al••· Tau ladt.a• \h&i t~ae apwiMDW .... proctued • a1p1-
tleaat eiwlaN h 'Ule retab:J.oa ot aotuoe SatoNat:J.oa matC"ial beW.. 
i/ SllMbua (1960) ,. ua. 
J/ Dd.tl,, P• 128. 
J/ DdA.' ,, 129. 
JJ Dd4., P• 1.36. 
tJle Jlv aZl4 Oew'ber, 1960, ut ,,....._,., 1961., \eatiDa ,.._... Aa 
~n of tU Mall 41tf.._.a, oa 'Ule oti\er :bud, aova t.aat. eoll't:rol 
aDd _,..f.antal arov.p• al.Ske natn_... p1u 1D Niaoe iatorutiltn 
tor \:loth t.Hlillc ,.w., VS.Ul t.he •llbol ... .,. aa-al.l7 Mov1Dc 
.......... pJ.u ~ iJae .,..Jaeatal •. 
VMD &M.1.7aia vaa b7 I.Q. qliU'Wra, floJl't;nl aa1 ear:petuntal que-
tea •u,.._e4 ..,_.tal7, tll• TarSaalea tw &rOUp•, triala, and R.lt-
J..U were a1plt1oaat at t1ae .01 leftl ot •at..._. 1n •TWT ..... 
Tu .01 lnel ot •Dt...._ fer creupa iiiUoa\u \hat 1DteUtpa• 1• 
a 111portailt taetw t.a tile P"bl• ot r.-tion of aoteno• lnf--tilta 
uw.r!al. li&h I.Q • .UJ..U ,_,... ~pttt..aa'UT better tlaaa nbJ•t• 
vltll low l.Q. '•· flle .01 level of •llftAttJ&M tor t.r.tal• lDdloatea tbat 
ntutiea la ~ atf•ted lit ~ aet.S.TlU.a alld apws.. .... 
vJWdl ~ ......... teatlac ,..w .. tlle .n. 
!Jut abMMe ot at.p1t1eaat !attraot.S.. ott .. ta betwea sroupa &114 
trl.ala DIU.w• tbat. tJae ollaJtcN vllle'b. ta. lftup• _,..ieHtMI troa •• 
trial to tlle .a ..-. aet alp.lt~ dUt•at.. 
a lUpeotl.oa ot \he ..... ot I.Q. ~· 11:141oat.a• p1Da 1n 
MiellM latormaUoa tor •til •n\rol _. _,..t.atal. poupa, wit.ll p1u 
tor ooatrela ,._.ally ~H&t• tJau *-- tor aperllteatala. 
ro....,- ~s.a of variuoe ot ~ olaHia aD4 t.Jutir 
llale ... f-.le ...,.llftt8, eull pollp taka ~iieq, produoed DO aic-
a1f1.-t. r Y.:Laea t•..,. ot tile tow ILd.D .Ueeta ot tAe ezperaen'tal 
........ (See !able• ,,, 66, .... toll.owJac.) !Ala -- that tlae t.poral 
,oatUea of W.Tlalon, vtaetllc- lalUaU., or Wrld.Dat.,., doea J»t at'fMt 
-.. retaUoa et aoleaoe tat .... t»a material to aDT apJreoialale de&rM• 
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TJda 11l41oatea 'Uiat 't.lae .,.. ... , ,....._little atpJ.tieut Ua&Da• 
1D tJae aubJMta' att1W. tovu-4 tM aoieatiat.. AD iupeet.ien of 
ll2 
tlae aeu 41tten ... a re'fUla a drop· !a at~lt'illle tor all proupa bJ 
Oetow, vi't.ll 1M mp 'Nbc p-eaw tw tJae eonirel croups. B7 
Fellru.r7, Jaeve..,, tile pietUN 1a r.,....S, vita all &rOUp• rep.ateriq 
piaa, aal with oo:awol &M"P• r•st.at-iltc pteaw ca1Da tJaaa the 
_,..iaeatal. TM llaoreuea i:adJ.M"- a p.....U. onverpue betvtten 
tlle ,....,tJ.ona ot .UJeota aa w nat •lenU.u •• nall7 l1lco. 
&lid t.h Mient.tata• ow peeeptiou of~ ... u ae1ut1na. 
ta.., 1ad1eat.e an ~ 1Ja tile realifilo peroeptioa of ·the Hint1at 
on ~ pG't of '-* ooJI\rel and _,..s.ntal JN"P•· 
Anal.pla by I.Q. ,~. H9'eala • aiiJd,tiO&Dt ere•• bJ triala 
1ater .. t.1oa tor ei .. ~•Una pel'W. !Ua 11Mlieatea tlaat. ui'Ut.eP 
aperiMD'tal DOl' eonWfll .UJMt.a _,..illallfl ..,. aipUieaat. ol:aanpa 
iD attitude .. Ill ~!r reapeotift poliPI from •• teat.iag period t.o t.M 
next. lD the Mq w on.• t.eatlJII, 1iM ezpll"lMDtal qurtera were 
a1p1f1oant17 dlff•m iD ,.,_......, vi~ tM 81P I.Q. 'a aeoring 
htpw t1au tJae lov. !- ur.al7aia 1a41•tea, ..,...._., that bJ Februa.17 
W.a aipltieaat uttw ... dtaappeare4 • 
.A:a iupee'iioa ot t1t.e ..... et l.Q. q.artera 1Bcl1eatea that ti'Oa 
J1a7 to O.Wkr the· two .,_ flut'Wrl of beta tlae ••trol aDd _,..1-
aeatal pe.,a a4vuoecl over tikeir Mq ...... wlaile the t.w 1__. qu&l'te.ra 
fMlS:aed. Dr FellnarT, lwvever, aU....,._. ot Doth pooupa, euept!ltc 
the thiN qqrter of the _,..s.atala, W aAYUM4 OYar tiulir Mq 
...... ~. the diaparit7 Sa ..... aiatiJic 1D OetoMI' betwea 
t.he ••vola aDd ezperiaea.:La lhl8 ar-\1.7 reftee4 'tiT Pellnat7. 
lo111"-V&7 azaal.Tal.a ot Tarianee tor ldeue attitude produced five 
aipttleaat l T&l.UN, t.vo ot th• at 1M .01 leftl. ot eent1denoe. The 
moat Japwtant tb41nc 1Dvol'NCI the ue ot aaiSpDeDt. AaaipMftt vaa 
aiplt1aatrtt at the .OS leftl lol} boTe, ar.d at Ute .Ollevel tor girla 
aJld te wu.J.. Allal71la nw&1.a4 tbat ~. ue ot claA uapautl 
JII,"'4l1oed adu 1D attitude te all tJarM eluaitioatinl vhile the ... 
of iJMU:rid\Jal a~~Scr..a\a pndued loa.... The o\Jae two aipit~t 
val.U8 were tw 'tM !awr..UU of tel.O'd.lion a1ll p1cte tor abtll in the 
Hit~' t. OoioNr te1UD11 aDI 1iba q'tiladrupl.o inttraotjoa tor bop 1:D tdle 
lfl1' to lelw1aaJ7 teatlDI.• fte ual.7a1a iadiated that atr1• M4o their 
.,_._, p:l.aa !rt atttt• aoona vlwl iel.ft'idoa uae4 u a ~ 
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aet1Yiv .. ooald.aed with ~ ..unv <• l"i*). !he aipi-
fteaat ~· .t.JaMraotS.n iaU.eatoa tlaat the· total expc-•nUJ. deaip 
hMt __.. of c etf"t oa the ao:.l.ntle at'U.tWie of boT• t1wa it laacl oa 
\be attito of pla. 
IJdiW XDcui· A.zlal7•1a of 't'U'iuoe 'betveea conWol aad exp.ri-
...W P'OUJNit b7 o1aH aa4 by .. , ,...._.. • aipitioant r- value, 
iJMI:I.oaU.C \hat the a:p•S..tal. uap 4M Bit atfoot Hiaoe iJatetelt 
.... of oonii:Nl l.1l4 apat!MDW aubJ..U 'to ars:r a!pitioarlt dep-M. 
An ialpeotloa of \he MaD 4Ut_..... Da•te• a loa• of ill'teeat tor 
all &l"f>liP8• Coatrol ..:Lea p1M4 a U:'\l.e tv' , • ..._.,., 'Uul8 recluoSaa 
their 1011, 'tAlt atW. tomal. '*Mlftl lD 1ilae lou of J.atereat oat•&OJ7• 
r...u. •• of both eontlztol a1'Ml .,..s.atal ....,. abowe4 areat.- louea 
of Sa'--t taaaa ulH. 
Aaal7ala lV' I.Q. qllai'WI reveall • a1pUieaat .tat .. aotioa of 
ll4 
I"'1P8 aDil Viala ud DD aSpifioM.t· dU--..a ill .. 1e-. iDteniJt 
-. tM tourc l.Q • .....-. ot e1the ·ooatrrol or tllpe'I.Mnial au'bJ .. t.a 
fer: ettlwr ,.r!eda ot t.e.U.C. 'frial. ette..U, ...,.,._, "" aipU1-.at 
fOtt JDo\b eroupa tw .. 'both. pii'1Gcla ot te.U.., 1Dd1eaUDc aJ.pitioant 
-..... u. mtereat. tor aU ·MdtJ..U ,.,.._ .. -~ .w tu· next.. 
x-.,..u.oa et the aeaa ot I•Q• ~-· . ...,. tllat,· Geept tor the 
1-.t ~ ot ._ lfa.J' t.o 0o1ieMr te&ltd~a~ ot ·GOJl'tfrel nl;)JMu,· a 
...-al ·drop ot iatereat ia aoieDie -.. _,.,taoed 1:v aU p!Oupe1 with 
btP. x.Q. poupa ~ ... tllall u..J.W. 
ft~ ~ ot ._.~ of ..._ .~ Jll'OdUed t.vo. ate-
~ F 'YalUiU1 ue ot tMa ~ a\ \be .Ol. lAftl ot eonftAeaoe. 
lotb. ~t ..:1. ... izmtl.'Nd p.u •. 8dle aDfl tnlniDI lnte~U~t.e&~ 
dctJWl.tJle Jfq to Ootol:IW p•W • ~ • e.t.tMt on &f;rla vb1eh 
vu ~t at ._. .01 leftl ot ••fU4taM· h:riMr aalT.U """ 
waled \Mt s........-t uU.vltr all4 ~· tra:lJda'll p&'OdUeci \J:&e 
IN&'-'...,_ 1R .. ._. J:D.Mr..n wblle. ~t aoUvtv a1111 acS... 
1ftiDJrc ,....,_. ·tlllt laat pta. -na. a....t ~t tn-...Uon 
~..._ cJ,rla .... ..,. to ,......,. iat ..... Ucm ot ·~ &1111 . 
aa.J.ep.-.:t. ~ ftftal_, that Ml~a ••tnt.Da Uld 1Ddlvi411al 
... ,.,...,.,. pro4w.ae4 t1u1 anaten .p11a,·111'dl• telft'll.ioa tratn:lnc. u4 
-... ... ,.,..., ~ a a .. 1n .. -.. ....... &\. 
IU«ptk$tel• !M fl.llllliaaa ~ ....... ~!taft NYealed t.lae' ettao-
u ....... •t ae1eaoe teaola!»c b;r WWYldoa vltea eYaluatS.a ot auea 
t...Ut»a vu ..... oa \M iJM&t_.. h tM nor. ot taet-.1 •telal., 
1D w.· .... M!At ... Wonatt.oa &ad weaM11117 •wial, •• '\1le part 
of 'Ut.t nllhll'ta llmll'VlMI. 1o.-. .,...., ...,.. tlle etf..Uve••• of 
..U a teMld»c propa vlln ..._.. iA teru of ita btl•nee on the 
elarltioa'\ioa ad .crovUlof a r...U.U. ,..oep'\un of tlM Mient1at. 
SU al10 ..,.,.. taat ... a procna bNapt abeat a lou ot interut 
h tile -~"" •t~ .. ....-. 'IM· •fleet ot the tll:p8rt.Jltal ciNip 
u a whole, tbentwe, 11&8 to .......... barealle 1a aoienee aovledp 
teptW vltll a. ...._.. 1D tU 1laterM1t t.a MIA••· 
llS 
lelaU., ~ reteatioa IIWdJ' te tile atlldiea of Doetora Kraft aJd 
IMMca•, tM t.l.lwiD& obewY&U.a 1a -.... t•MMb aa ld1&17ala lMttwen 
•Dtrol ud _,..~ aroupa, ll.r ..... u1 ·b7 .. , cU.d aot produ.oe 
..., aiaUatloally ·~ r ru.- tor ., ot the tolll' testa uaed, 
-u. tDIItMU.a u that retentt.n ta •t df..W lf' tke _,.a..nw 
doa1p w u.r aipUlcaat .._.... Ill tlda MJ• reapeot, tla1a atuq 
4Ut•• tna tile" ot lootora 1ntt ad !lleellaD,. :r.nber •n•14•ation 
leada 01'10 te tU eoMl•loa \Jaat tM ••Sa and aaterW.a -*' lD this teach-
be at•att.a Mar DO· atptt!eu.t nl&U...Up '\o tM pqelaelopeal. 
pHoua ot reteaUH. SHia aetboda eat-.urial aUNt l.Mrn!Dg, bat 
OllM l .. IWII U.a ......,.., \lle .,...... •t retaS»iDI ad ferptttDa pro-
...U oa a Utt...U lauta • 
.Alt.Mvp nteatien vaa at ~ att•W lV the ..,_1-
uat aa a vlHitle, lwlt•t.S..C tbat ........,_ ucl _,..taeatal. au'bJMta ._.. 
ap)1Ndu.Ul.7 tl:ae laM relat!eutdp to eaoll oti&R lolll' and etpt ••tu 
an. the _,.taut aa Qat ..UU..C at ilae elld of tM ..,_iaent, 
tlrtller uali'•J.a aJlCI an ·inapettUea ot .._ _. •aa 4U'tlhDOOa prodUMd 
fWj'ftla vll.loll, .sa lii.IV' 1DRaD.eea, ClOI'l'Obw&W ~ ttDitnc• ot .DDo'Mra 
f ' ' e ' = i. ~ ~r :a g e ll = r r : I : I ~ i 
l t;~· ;!J 1(1~r}!:itll. r~~~~ 
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eoatrela, •• tJt.e otlaer lllaacl, kept •villa aloq at t.heir· uou'toud rate, 
v1tla iJle reftlt tlaat a eo.pariaen ot tile Mq viti\ tile lat .. reteatioa 
teat r .. alta reftaled ~~~ 1a rate of mev_.t f&'IOl"iq ~ ooatrola. 
, .. apl&natloa tor tlae areaw p1u l1t ae~Wmament fer .Ujeota 
ln tAe ·Jdcll I.Q. aateC01'7 111 aillple. · SUJ .. ta with )IJch :f.Jrt . UipDM 
learn •re tbaJl \baH vit.ll lov 1lrt.el.J.1p1lM &1MI ntaa .raore ot what thq 
lean. fte anat.- loaa iD lat ... at, •• the 0~ laud, mq be attri-
buted te. tile keener avar .... a fd tao• IUjMta. ll&aWV.. taotora are 
reaponai'blo tor a lou ba 1Dtenat, tae keeMr, JDCWe intel:U.p•t pupil a 
r-t ~ tbeM •re qulakly ad ..,. IIOIIpl.et&l.y thaD do pupils vita 
1 .... 1Dtellipue. 
The ..U• •t p.1Da 1D voea1Nlar7 D7 lebnaz7 1D ooatraat w 
tao ._.tedl7 betw pvtormanee ot RbJ•t• •• 1ilae lDtcmaatSoa teat 
u:r be attr1butaDle to 1iU tNJmieal .,_.. ot tile voG&DW.a:ey. Olll7 
aa au.l.pia aa.ovb& vh1ell voeal:nLl.a17 1-. piud •at vo\114 irHlieate 
vluttUr OJI •t tlala a,p.tlleai8 1a teM.bl•. 
lD. ~~e1tll• Doo\or Sl&eelaan 's .rt11117 _. 1A W.. were there e:ar 
a1pitieall.t l vahea prodll08C1 1n tJaa ~U 'bJ &l&U an4 'b;y HX Oil 
tlae attitude teat. AD 1upeet1oa of tM Mall 41tfweDOOa ot 'both 
at...U.., laovever, .,.., tile ~ c1np 1n O.WNr 1n the retentiea 
at11d;r Detvithatan41Dc, tltat tAft WeD4 vaa 1a t.U d!Het:loa of an 
1lleNaM :lB MOrea. SpeAla·Uq ••-.t noa-at.pttieant dittezoenoee 
:U.a l'U ...,_.., bat poaaibl.J' the i!Mrr .... ia4lea'tea that \lle pu.pUa' 
oo-..pt of tM aointiat vu ~ 411_._. &BII JRON 1n line with 
real.J:'7. Mdit1oDal ..,.. ...... &llCI u iMP .... in lda knovle4p ot 
eeieDH ..., have befm reapoutble tor ·tlala •ve Wv&rd a clearer 
J*'"P\!ea of tbe •iallit. 
four-vq ual.7a18 procl1uMd twlve 11p1f1eant r valua. In 
v1w of \lle larp ..._. of etat1at~ t .. t• -.4e :ba taeae .-17•••• 
hove.,.., tlae ••t pro\lalal.e aplaat,_a t. tMN a1p1tieaD't P values 
1• tlaat tU7 were obtaiDecl by •••· 
!oHibl7 ille one e:ueptlon te tld.e ,_..al o'bNI'vatlon relates 
te .Aaata-at 1D the Ma7 'to Jellnar;r tuttac of S.ieDM Attit\lCle. 
h \bat tuthc, .U.ipDat proved to he aipitloant tor both bo7a, 
pla, ami. to'tal. .baJ¥a1a H'ftaled tllat ._ lUie of elaaa aaa1g1uent 
PN«ued p.1na 1n atut•• ...... tor all tlrNe oatepiea, vita a 
lnel of oontJAenee at .OS for bo71, and at .01 to:r botllcirla and 
total. · In eoatrut, the ue ot bi1'Jidul aaeipaenta prod .... 
lo••• (,.. Table 66 aD4 tolloviDa). AD explanat1cm tor tlMae p1Da 
udlo ... a 1AI a little 4Utteult, but it-., lie in t1a.e followiDg 
cU.nett.a. It wq 1ae tltat .....,. aMSpu!Ra contribute to a •r• 
attorm peoept!Qa of tM aoientlat. SllpPIJ"t piw throup mutual 
J.nvol.,..llt vitA tlaelr peera 11l .._ •. tlau ua1peate ma:r .reate 
leA ooatuaioa aDd betWI' eoordt.t»a la tlle1r tlatnldnc about 
aatt•• of acatenee aJSd 101entiata. 
lnpinJ tlae l!lllta\Uu of the !llpon of a tw aeatterect aigni-
tieut l valua · .... alarp maber of •tatlatUal teata u 111M, 
it...., 1Na 'tft)J"'th oona14er1Jic a tw aM1t1oMl itau vAWl eaerpd 
.tn.J.· tae· tour-vaT &Wr- et 4ata. 
Ira the ..,. of leieDM latOI'II&tioa, uaal7a1a rev.aled tlt.at tele-
'ftaiDa ued to lzd.tia~ llaea aet1rtt7 ill 1llM:raett.n vita the •• 
et at11f17 pide pNdued 'tlae &N&tdt pin •t oJalT ter girla bt.lt tOP 
ll8 
the total ctla... One aight explaiD 1i.b1a by llJ.&7iDI that a atucv guide 
lN1l t arollltd tile tel.ev1a1oa aou..e ,_.eraa la ~ aee•J:natuJ. and 
Mba tor a Ntter aOordiDatlo• ot t.MIItna e.ttort .than the uee ot 
ao pic!e, wh1oh pats the teeudaer on Mr ·ova. !lte GoeptioDil teao.tae 
oould, ao cSo\tlA, tlo as wll aDII eTell bette vlum. placed on her own, 
but, ....-.u,- apea.Jd.Dc, the•· wre Mt .-.ptio.al teaU.a • .liS 
Dootor b&ft poinW out (TM ftDCU.aalll ot, IZ'att, twa 8); att• the 
iniUal HVO veeks ot tAe ~!MDt, ... tM-.,a pneztall7 t.U 
iato .a ~ pat'WD of iDStru.e·tton. fte poa1t1on of television 
aa 1Dit.!at1Dc aot.1vit7 r..,. tlle protiM~ion of creat.eat cain mq also 
be ccpl.a1De4 b7 ret_.... to tUM tea.-a. · A atWST p!de ~ 'be 
liON Wletul to tJaen atter they li&Ye . viewed tJle television program. 
ta.,. llave more 1Dtormat1on to work with by tlaen~ 
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lo~ al'lltJ.781a ot Yariatloe reTealed the taet that vooabul.ary 
p.tu u-e not related 1a aDT ocmoluive •rmer to arrr apeoUie aapMt 
ot tile ~--tal «•IJ!p· 'tiUa faet urel7 OOJTOboratea tae fincliD&a 
of Doeter·lratt who -.rived at 1ilae 8IIM 8011l0lv.a1o:a. An explanation 
ot vlay· thia ill ao 1111Q' Jt&ve to await hrtMP researah on the wllole 
aatt• ot ooneept ctevelopa4mt. 
J:AotlUJI' ltea of intereat 11 tAe taet. ~t no aip!tioant 41t.ter-
eMea vere obtaiDect as a ruult of t....-...tnhinc or o£ the temporal 
pos1tlen ot tel.erta.ton. In other verda, 1n tlt.eHlvea .• neither tile 
t,pe ot tra1Din& teaolaera rMeivecl 'nor the izd.tial or terndJlal uaa 
of telerta1on had llV' etf .. t on reteDtiu. A tentative •ncluion 1a 
tat dea!rable oll'MOM• JUT rml ve 01'117 when all aepeets ot the t.eaohblc 
effort are ooordiD&W. 
A tiul item ot illterest haa to 4o vi\b. the temporal positions 
ot tbe twelve a1pitioa.Dt. F valua. A leok at tables 65 and 66 allova 
tat oDl)r tvo of these twelve ftlues appeared in Ootober while ten 
turned Up in l"ebruJ7. It appears, ~. that the over-all 
etfeota ot the total aperiraent did aot becin to reveal themiiiel vea 
t1ll e1Jht months after teraiDation ot 'UMt apariulent. hom this, 
1t mq be coaoluded tllat tor an exper!ant wldclt. 8preads aeross the 
ireater part of a aohoel year, suoh as th18. one 414, foul- months 1a 
not eutt1e1ent tiM .tor no tiDe sipifieallt el&f.u3pa, and that aubJeota 
r..a.in more or len where they •• at tM eDd of tae eacperiaellt t1ll 
a auu lat .. time. 
Turainc now to ~last teat 1n tlla "'w27 of retention, the 
science 1Dterest teat, tJae tollowinc e_val.uatio:a of" tlle 1'1nd1nga 1a 
made. First,· t.M plltl'al 4rop 1n aoieDM i1lterMt b.1 all aroups 
mq llave been dlle to llavil2c had too .uatek aaphaaia plaoed on aeienoe 
VOJtk durinc the -rear ot tile experD8Dt. In ot.Atrr worcis, pv.pila M:T 
aave .felt saturated wi:tA it. fha interpretation 1a eonaiatent. with 
Doetor AeehaD's 1nterptetat1on • 
.bother pou11:il.e interpretation 1s tata. At tAe begjMiJli et 
tlle exper1iaent, pvpils -.;y Aa.ve held a aomwhat &].amoroua view ot 
aciaee 1~. 'rltU w\Jld DOt be aurproia!Dc 1n Yiw of tAe a'bun-
danoe of talk on matters of acienee aad the apace ap appeariag 1n 
pa.p_.a and presented constaJ:ltl.T o..,. radio alii television net-worka. 
After a 78&r ot co-.tratecl exposure to Mieaee, !»wever, 'tlle 1D-
orease 1D reality ptrnpt»n vh1ob tAe lldld:ren aper1ence4 JWie it 
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u;pohre U ~ir • ....,.,. liV.I to Tai"UU dpMta ot IOiaee generaJ.l7 
hel.J*I ~- pap1l1' at.ore ot t .. t.:t. •ie ... aater1al. 
A probalale a.pluatjen ,_.,. 'ilia.--~ lJett• pertersapoe 
of .UJ•t.• )V' Fe'*"-7 on u..e. SJatRu.t.ioa ~n 1n eoawm to the 
-:ll• Mt catu 1a ve..nl-'7 val MDUUft17 attrlln&te4 to tile 
teolud.eal •'•• of tile •ea'bvl.al7· lt waa ltated tlaat oll17 aa ua.l.7aia 
alllov1aa vJaiell. veea'bvJ.al7 lt ... p.he4. ••• w.:L4 WH&t.e vtaet.a.er or 
.,, tAla Jvpot.Jaada vaa -te•'tal.•· 
n. create- ber .... ,,.. ••-..1• •-nr ..,...,...atal. vaa 
atwiaw w uae .-... 1a .... nt• ..,..,eauc~ lJr .tile _,..a.~atala 
oaee tile pNJt of tile _,..iua~ deQaa waa raoYed troa 111HI• ta.. 
TIM .,...._ iacr_.. 1a .._.. for ~dell. I.q. qwartera vaa attr~utect 
to ~ u..Uipue. file ._. uutU.aut ,.. .. D learn• aore tlwl 
tJle le~l ln.Uiplat ..S retaildt ._..., wlaat lael...,.u. 
). n. eld of tile llttiiT toad • atpttiaaat 4Ut ... aeea ..-Ill 
I.Q. po .. 1a attitude &11111 ut.-eat ........ vtaea •Jitrol ud eap•i-
uatal QbJMta were .. .,..... !Ida w.W .._ to hcli•t• tJle lird-
taU.u, at .,..._,, of .-...tt.Dal ......._ b. ••tematioallT 4evelop!Dg 
.......... s.a ........ lD attitudu ... ut...... n. ef.feoti'Ye 
••trol ul 4irMUen of attit11Ha ul ta-..ta mq llau to vait tUl 
_.. ia bova abnt ~ pqelael.op-.1 &lpMta, or t.Ul illatrut1o.U. 
•t.M4a .-e .. .,w te make •• of vM.t 1• a.n. 
4. All iupeeU.oa of •au and aeu utt .. _.. .of. tile attitude 
teat reveal .. a «Np 1B O.tow ton..« 'b7 a ...-ral iDc'eaM vlllu 
b7 fel1nar7 .-... to all arov.pa. ~ftl of ~ l~tatiou of 
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apeeulatU, 011 aen-a1p1t'ieut cur ....... , the• in ....... ,... tenta-
t1v4d)r attr1b1ttecl 'to a4d1tioJUil. _,.s-.. aDd to an iDGreaae 1n t.U 
papUa' la»vledp ot aoleHe. ttlaeM f&GWrl 1111A7 have been reeponal\U.e 
tor tltia ..... tovan a &L ... er ptiroepU.a of \lie Hlentiat. 
s. AD JnapeotiaD ot U&H aa4 .... dltt•ne•• ot tho utereet 
tdt reYealed a tr.p. ill Mlaee s.a-.n tor all croup• tor 'botll periocla 
ot t..-tiD&, vltlllM drop 'beiDI..-r&UT cr•w 'b7 ro~ tJwl 
O.O'ber, ,...w tor A1c\l I.Q. poollpl ~ lfll' low, ad ~N&t• tor 
t..:J.oa 'tlwl tar aal••· TJWI patll'al 4lrop c1• .. riM to Mveral 
)Qpot.lleaeel 
a. DUtereatial ott .. ta aaaodaW v1tll aex dltt_. • ._... 1n 
•*"•' utva·U.on. Girla 1D tile atnla pade IIJ'e pnerall7 1n tkelr 
earq •tac•• ot p~. Tlae creaw drep tor tMal. .. ~~ tlwrefore, 
.,_ aaaooia'\ed with •tvational. faotora vA1oll llavo boa aluMa to affect 
tao 1aterena ot pzola. 
la. Satllratlon offoet du to u ..,.._,..11 on Hlenoo d1D"1Dc 
the .,.1MIItal. 70tJr. 
o. Mak1DI aellOol vork oat of a pleaaurable reareational ao-
tlrtv. 
4. a.llt7 etf .. t 0. to iMreded _,..ie ... &DC! kaDvledp 
lead!Dc te a al.al'U1eat1oa of ,_...ts.a aai1 t.lle oo--.uent retut.Wa 
1B the 1Blt1al clMOr aapeote of MteaOe. 
It tiM drop h 1Dto.-.ilt ...... vta1M llad 'ben BOtecJ at the 
.s of tae ldtial nwU.ea ( ... Cbapter v, fJia 1'1D41D&• of Slaeellu, 1t•• 
2, 31 aJld 5) Mil been due te aatwaUon aDd ttt aaklllg vork out ot plo.....,. 
able aotiri:ty, tlle11 one wllld Jaa•• ut1oipate4 aeae reeov_,. • .,... tlut 
...._. per~d. S!Doe nch reeo•er.r 4U DOt aat .. 1al.ise. as evidenced 
'b7 t1ae renlt.t ot tllla. reteatlora at.Vte~T, the 1Bd1oat.iona are tllat J11po-
tlleMa (a) u4 (4) are tile aore proba'ble ~U.ou tor louea. 
!hat 1a t.o aq, 41tt•eat1al etteot.a ot a.._l aatun.tion probe.bl;r 
aoeouat lot' 'Uae poeaw loaa ot ,.,_.. tat.eat &IIIOJII ci:rle titan 
... ., bo;J'8, aDI tile real.it-7 ett•t ........ tor t.Jae lo• of aeiaoe 
iate:r.-t ... all poQ& ...-aJ.l7. 
le'•'kf;MII •t »•• Dli4J• It ..-ntS.D ot vlaaj 1a learaed 1• a 
paJ"eJaol.ogleal preeeaa oparat!Dg 11Mlepud~\Qr ot tile •tllod• aJd •cU.a· 
vld.u pro4ue tb.e lean!Jig, wlalM waa 0.. •aoJ.uion 4ran troa this 
atu.q, a ooululoa aapportM ~ U. tlft4iqa ot I-.t.a 111 b.ia OOJ&pN-
laeuift reYiw of We...S.aien re80&1"ttll Ntilft' .. to 1Ji Chapter II ot th1a 
atvq; 11Mn, • tMt of retentloa eoul4 be ~· ot reftaling arq tar-
r-..ht»g 41aoovw1ea relative to the •*"• uc1 aecl:la uaecl. Tld.s, 
tMa1 1a .tlae maJor lild.tat1on ot W.. atwu17. For the aoat part, t.a. 
aaJ• tiallbp ot tlda IR11d7 MPelT _....,..w tM tbdbp of the 
p&1"Ut atlldT. rua vu .. aillpq ........ , ., betq atteoted b,r the 
aetlt.ocJJt .... h *- p&l'eD.t atud7 1 tld.a lt.UdT eoald do ~ttle 110re tllu 
retJ.eet the a1t11&t1on aa it exine4 at '* eat ot the parent study. 
It retl•'M4 tae a1tuat1on aiatiDc at tat po:iat aiapl.J beeaue tile 
baM po11lt .. ta'bl :lMe4 tor t.Aia -tllciT tor later .,.._.laoa p_,.aes 
vaa u......_ to tlaat peat. 
A ...... liaitatioa of t1a1a at11q 1a 1aatrHat in tM t .. t that 
edMat.io-.1 aetaoda tw ette..t1Yal.T ooatrelll.nc aDd direotiJsa 'Ute 4e-
velopaent ot attitwa aDd lntereata !lave aot. Jet ben deteraiatcl. 
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P•ltapa .'titJaU aut. va11i t11l aore 1a .blovB abcaut ~ pqobologioal 
a.apMia ot att1t1111ea ud !Dtenata. 
IMat\MII SIP: (Mr'$ltc rtMCM· fte t11ld1Dc• ot ta1a •tWIT 
lla:n aJaovn :'hat aro• _,..1.._ a aop Sa .. teue i.Jltcreat, viti& 
~ x.q. aroupa 4Jtoppirac.-... Ulan .. low, •• cpoaect to a11 utn-
auw Jlll'OIP .. ot aeJ.e-. teae:'a'lq l9' .t&l....uioa. !lae. CIOMluien 
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vi-- Aiah "lenee 1DWNat vltJaov.t atoJPUI to realize t.U.t the ldP 
I.Q. pupa, • 1 ... ~ tile low, eo..U1i ot .badb1.daal.• ... ot vholl1 
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tll1a _,...lullt • ....._., S•...U aa tM olau aa a pou.p, and not 
\he W1Yid:a&1, WM tM tud.t of .... _.. .1a W.. 8Qeriael'lt, the reml.ta 
JaaYe ref_...• oal,y \o ... .,.. .&Aal7•1a '-7 poapa r...--1.• w--.tloD 
rel&Un. 1e pooupa HlT· I\ oaJIDO\ pult Yal14 •aeluiou rel.at1Ye 
to !Ddiv1d'aala. !lle. _,..atlea tor f11r._ rt~__.ea vh1U. tJUa vr1~ 
viMea to preaeat, ~re, illftlYea the aetU. up ot u experiaeat 
wJa.lola vill. 'be a1Md at de~ --~ u 1aten81tie!l propoaa ot 
aeieaoe teaela'lftl 11r Wov18S.n. Jaaa a poaiUn or 11ep.tlve etteet on 
1ra41vidu&la vl~ hiP aoieue ht..eat. 

Appendix A 
The essential purpose of the programs is to develop understanding of the 
intricate relationships of all living things to their environment. The emphasis 
will be on the study of nature, not books: to observe, experiment, interpret. 
Seasonal suitability of programs will be utilized in order to maintain interest, 
to correlate with will be utilized on order to J,llaintain interest, to correlate 
with everyday occurrences, to allow students maximum opportunity :for further 
study., Programs will be built around the following list: 
1., The nature of live and living things. 
2. The cell theory and multicellularity. 
3. The :flow of energy in the living cell, 
organism, and canmunity., 
4o Reproduction, heredity, and developnent. 
5o Evolution and systematics. 
6., Survey of plant and animal kingdoms. 
7. Behavior= conscious and unconscious reaction. 
8. Coordination of form and function. 
9o The process of Science seen in observation, 
experiment, and interpretation. 
10. Animal and plant populations and camnunities. 
Specific program subjects are listed for the thirty programs. 
lo Live or not live 
2 o This is an aninlal 
3o Plants 
4o Animal weapons 
5o Mammals 
6. How animals move 
7o Seeds 
B. Trees 
9.. Animal homes 
10. Water 
llo Rocks and minerals 
12. Fossils 
13., Darwin and dinosaurs 
14. Reproduction 
15. Populations and predation 
16o A:niials prepare for winter 
17 o Plants in winter 
18·. Food :from the sea 
19. Camouflage 
20.. mood, the internal ocean 
2lo Life in a drop , 
22. Plants without chlorophyll 
23. Animal sounds 
24. Forty miracle - spring 
25. Mendel and wildflowers 
26. Reptiles and amphibians 
27. Bees 
28.. Bird migration 
29.. The seashore 
30. The pond 
31. The backyard-city 
32. The backyard-country 
A!JfJe:nd::i:x :8a Outline for •ttc program~ in greater detail follows: 
1. Live or not live 
A. Distinction between living and non-live. 
Characteristics of life 
Model systems with these characteristics 
B. Energy input into living system 
Whirlpool, engine as models of energy use 
c. What is a cell 
Cell forms basis of life 
Problem of relative size; complexity 
illustration to present definition of life 
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SCIENTIST IS SOMEONE WHO ..... 
STUDIED VERY HARD WHEN HE WAS IN SCHOOL 
LIVES IN A LARGE HOME IN A NICE NEIGHBORHOOD 
IS UNDER 40 YEARS OF AGE 
DOES EXCITING WORK 
HAS ONE OR MORE HOBBIES 
MAY WORK FOR YEARS WITHOUT DOING ANYTHING WORTHWHILE 
IS INTERESTED IN POLITICS. PUBLIC AFFAIRS. THE COMMUNITY 
IS RELAXED AND EASY GOING 
WORKS MOSTLY WITH LIVING THINGS 
USUALLY SUCCEEDS IN WHAT HE DOES 
DOES DANGEROUS WORK 
MAY JUMP TO CONCLUSIONS WITHOUT KNOWING ALL THE FACTS 
SOMETIMES WORKS DAY AND NIGHT WITHOUT STOPPING 
IS WORRIED ABOUT THE STATE OF THE WORLD 
SPENDS MUCH OF HIS DAY POURING THINGS INTO TEST TUBES 
LOSES TOUCH WITH PEOPLE 
DOES SECRET WORK 
OFTEN BRINGS HOME WORK TO DO 
IS A .. BRAIN .. 
IS MODEST AND DOESN'T WANT MUCH ATTENTION OR PUBLICITY 
HAS SOME PRETTY ODD IDEAS AT TIMES 
IS OLDER WHEN HE BECOMES A PARENT THAN MOST PEOPLE 
PROBABLY HAS A CREW-CUT HAIRCUT 
BELIEVES THAT MEN ARE DESCENDED FROM ANIMALS 
RECORDS EVERYTHING HE DOES VERY CAREFULLY 
MOST LIKELY WORKS FOR THE GOVERNMENT 
IS A RELIGIOUS PERSON 
IS INTERESTED IN SUCH THINGS AS ART. MUSIC. PLAYS 
IS KIND TO ANIMALS 
LIKES CHILDREN AND ENJOYS BEING WITH THEM 
WORKS MOSTLY AT MAKING OR IMPROVING BOMBS. ROCKETS, ETC. 
WORKS INDOORS 
DOESN'T DRESS VERY WELL 
IS OFTEN INVESTIGATED BY THE GOVERNMENT 
SPENDS A LOT OF TIME WITH HIS FAMILY 
DOES DULL. ROUTINE WORK 
WORKS MOSTLY WITH CHEMICALS 
OFTEN DISCUSSES HIS WORK WITH HIS FAMILY AND FRIENDS 
HAS JUST ABOUT THE HIGHEST PAID JOB IN THE COUNTRY 
USUALLY WORKS BY HIMSELF 
INVENTS THINGS 
WORKS MAINLY IN MEDICINES. CURES FOR DISEASES, ETC. 
FINDS THE SCIENTIFIC METHOD OF WORKING DOESN'T ALLOW HIM MUCH 
FREEDOM TO TRY THINGS HE WANTS TO DO . 
44 REALLY ISN'T MUCH DIFFERENT FROM MOST OTHER PEOPLE 
45 WORKS IN PLEASANT SURROUNDINGS 
46 IS IN HIS JOB MAINLY BECAUSE OF THE MONEY IT PAYS 
47 EXPERIMENTS WITH ANIMALS 
48 WORKS FOR A LARGE COMPANY 
49 '-IKES PEOPLE AND IS POPULAR WITH OTHER PEOPLE 
50 GOES WITH HIS FAMILY ON VACATIONS AND TRIPS TOGETHER 
51 WORKS WITH DEAD ANIMALS AND BUGS AND SUCH 
52 SPENDS MORE TIME IN HIS LABORATORY THAN ANYWHERE ELSE 
53 LIKES TO GO TO PARTIES AND HAVE A GOOD TIME 
54 IS TO BLAME FOR THE CONDITION THE WORLD IS IN TODAY 
55 WOULD RATHER READ THA~ DO ANYTHING ELSE IN HIS FREE TIME 
56 WANTS MOSTLY TO MAKE PEOPLE HEALTHIER AND LIVE LONGER 
57 DOES MANY THINGS THAT ARE JUST A WASTE OF TIME AND MONEY 
58 HAS JUST ABOUT THE MOST IMPORTANT JOB IN OUR COUNTRY 
59 DOES THE KIND OF WORK MOST PEOPLE WOULD LIKE TO DO 
60 IS THE KIND OF PERSON MANY PEOPLE WOULD LIKE TO BE LIKE 
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A-SCALE Part 11-B 
Directions: There are 60 statements about scientists on the other side of this sheet. If you 
think that the statement is most likely true of scientists, fill in the space in the 
first column under T for true. If you think that the statement is most likely 
false, fill in the space in the second column under .E for false. If you think 
that you do not know whether the statement is true or false of scientists, fill in 
the space in the third column under DK. 
Be sure that the space you mark has the same number next to it as the state-
ment you have just read. Make a mark for every statement. 
Try this example: 
A SCIENTIST IS SOMEONE WHO .... 
T 
1 travels a great deal 1 
" 
T 
2 
" 
2 is interested in many different things 
T 
3 
" 
3 enjoys his work 
This test may not be reproduced in part or whole without permission of the authors. 
R. Garry- C. Sheehan, Boston University School of Education 
F OK 
" " 
F OK 
" " 
F OK 
" 
.. 
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'WHAT I WOUlD RATHER DO 
On the following pages yhere are listed some things to doe They are grouped in 
~s. From each group decide which activity you would most like to do am which you would 
~ like to do. There is no right or wrong answer; ~i"'li not a test. \fe would like 
tow the things you would like most am the things you would like least to do, if you 
.he opportunity. 
study the following example: 
19. A Raise prize dogs 
B ;:;:ake furniture out of wood 
C Grow flowers 
(The person answering Item 19 decided he 
would most like to raise prize dogs so 
he bla~ed the space next to A under 
Most. He then decided he would-least 
prefer to make furrrl:ture out of wood and 
blackened the space ·next to ! under Least. 
Try the next one yourself: 
20. D Take a part in a class play 
E Paint the scenery for a class play 
F Sell tickets for a class pla;y 
(Decide which of the three things you 
would most like to do and blacken the' 
space next' to yqur choice-D, E, or P-
under the column marked Most. Then 
decide which of the things-you would 
least like to do and blacken the space 
next to your choice--D, E, or F-under 
the column marked Least. 
y-ou will mark two out of each group of 
three choices-one the thing you would 
like most and one the thing you would 
like todo least. There will always be 
one activity J.n each group which will not §:. marked at all.) - -
ANSWERS 
Most Iaast T A D 
Q B ' 
\] c 0 
ANSWERS 
Most Least 
n~ 
0 E 0 F 
D 
0 
n 
)ccasionally it may happen that you think that you would like all of the three 
ts in a group equally well-or you may think that you woul<l"ChSirk.e all three. 
1r, please ~ .! choice of most and least for ~·group, even il' it"'s 
1ul t to choose. · 
ut the answer sheet under the page you are reading and line up the statements 
he ccrrect spaces on the answer sheet starting with col'UDUl 1, A. B c. BE SURE 
DERSTAND WHAT YOU ARE TO DO BEFORE YOU START. WRITE ONLY ON THE ANSWER SHEET. 
-
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Take a hike 
Water the garden 
Play the piano 
Use the typewriter 
Write a letter to cheer up a sick friend 
Try to fix a broken toy_ · 
Visit a bindery to see how books are made 
Go shopping for articles to put in a tool kit 
• Visit an aquarium with many ldnds of fish 
Hunt for arrowheads in the ground where Indians once lived 
~ 
Be the counselor at a smmner camp for children 
Camp out in the woods overnight 
Try out for the school glee club 
Find out what to do to keep a pet frog or turtle alive and healtlcy' 
Try out for the school basketball team 
U1 
1 
-·-·····--------------------------------------
Collect money for the Red Cross 
Find out why a clock won • t run 
Try to develop a more effective spray to repell mosquitos 
Watch a Mr. Fix:i.t program on television 
Watch a television program on the discovery of the Salk vaccine (against polio~ 
Watch a musical canedy on television 
Look at bacteria under a microscope 
Read the sports page in the newspaper 
Read a personal advice column in the newspaper 
learn how the weather bureau can predict weather conditions 
Read to a blind person 
Work on a mechanical puzzle 
Give a boat a coat of paint 
Take local news items over the telephone in a newspaper office 
Sell laboratory SuPPlies and equipnent 
Go to an outdoor summer concert 
Go to the state science fair 
·Go to an auto shaw 
Take part in a 4-H exhibit 
Go to a horse shaw 
Take a tour through a hospital 
Teach arts and crafts at a summer camp 
Start a rock collection 
Write up a book of rules for your club meetings 
1J8 
2 
Visit a museum where there are specimens of different animals and birds 
Visit a factory where sporting equipment is made 
Go shopping for articles to put in a fir~d kit 
Sell tickets for a play put on by your class 
Ask merchants. for contributions to support the Little League 
Enter some prize tomatoes you have grawn for judging at a fair 
Make up packages of food and clothing to send to poor children overseas 
Experiment with the conditions which cause metal to rust 
Repair the electric cord on a lamp 
MakB statues out of stone 
Discover What different rocks are made of 
Dive for unusual stones at the bottom of a river 
Be a school nurse or doctor 
Teach manual arts 
Teach mathematics 
Make believe you are a famous baseball player 
Make believe you are exploring in South America 
.Make believe you are a doctor 
Raise white mice for scientists 
Collect rare stamps from all over the world 
Design and make model airplanes 
, U Attend the rehearsal o£ a large orchestra 
V Watch a tennis match 
1f Watch a laboratory experiment 
X Conduct tours through a muselllll 
Y Collect fares at a :merry-go-round 
Z Collect contributions for crippled children 
a Sit in the broadcasting booth at a sports eveut 
139 
3 
b Find out how a TV program is transmitted tram the studio into 
your home 
c Plan a TV program urging people to get their polio shots 
d Write dowil a new chemical formula which you have found will 
preserve leather · 
e Sketch a picture o£ a beautiful scene 
r Draw up a blueprint for building a summer cottage 
g Take telephone calls in a doctor• s office· 
h Read a booklet on soil erosion published by the U. s. Department of 
Agriculture , · 
j Sell tickets to a hockey match · 
k Make believe you are a famous singer 
1 Make believe you can fly a plane 
m Make believe you are doing atomic research 
n Watch how special weather effects can be created in the laboratory 
for experlments 
p Watch a bridge being built 
q Watch blind children being taught to read Braille 
r Take action photographs of a sports event for the school. paper 
s Write an exciting mystery story 
t Belong to an astronomy club 
A learn how to repair watches 
B Study the habits of the beaver 
C Learn how diseases are fought in the tropics 
D Interview an Q41mpic skating champion 
E Interview a well-known actor or actress 
/ 
F Interview one o£ the men responsible for our first space satellite 
1ammhirul 
1404 
• G EXperiment with di.ffe-rent 11eights of darts in hitting a 
target · · -- -
H Try to improve your swimming technique 
J Try to help a friend solve a personal problem 
32. K Make metal costume jswel.r;r for boys or girls 
L 1t1'alre ±"lower arrangements for a garden show exhibit 
M Try to develop a new variety of tulip 
33o N Take a first--aid course 
P Visit a sports training camp 
Q Learn how salt water can be turned into fresh drinking water 
34. R Watch a rehearsal of a television show 
S Find out haw to operate a television camera 
T See television pictures o£ the earth taken trom o~ space 
3~o U Go to auctions to bid on antiques 
V Go to a lecture on the 'evolution of man 
'W Go to a rodeo 
.36. X Take a life-saving course 
Y Learn how to repair radios 
Z . !Barn hdw to paste'III"ize and homogenize ~ 
37. a Write a short play· to be presented at an assembly 
b Work in the printing room of the school paper 
c Record the po~~~!:Orlf!_or ~ars ~e~~ t~~~ ~ telescope ______ _ 
38. d Keep notes for a- research chemist 
39· 
40. 
e Take a day's bicycle trip into the country 
f Take sane poor children on a trip to the zoo 
g Interview elderly persons applying for old-age' pensions 
h Try growing roses in different kinds of soil 
j Design interior plans to make small rooms look larger 
k ·Make greeting cards for all occasions 
l Raise greyhound dogs for racing 
m study the effects or posture upon health among the different 
- countries in the world 
SCIENCE TEST INSTRUCTION SHEET 
1is is a test of your knowledge about natural science? 
)Ok at Question #1 below 
I. Which of the following is a mammal? 
a. owl 
b. snake 
c. gopher 
d. I izard 
1e correct answer is: c. gopher 
1erefore the answer space under c has been filled in. 
>ok at the next three questions and mark 
>ur answer in the correct answer space. 
2. In what part of the tree do you find chlorophyll? 
a. roots 
b. bark 
c. branches 
d. leaves 
3. How many mother bees are there in a hive? 
a. usually more than ten 
b. as many as there are fathers 
c. many 
d. one 
4. In which of the following places will you find 
the le ast amount of animal life ? 
a. a plain 
b. a desert 
c. an ocean 
d. a jungle 
our teacher wi II te II you the correct answers so you can see 
you got them right. 
hen you turn this page over you will see many answer places 
,r many questions like those you have just answered. When the 
ac her te lis you to start, read the questions in the test booklet 
1d mark your answer on this answer sheet/ 
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Natural Science Information Test 
,t what time will birds usua~ live 
.n nocks? 
., 
'• 
nesting 
finding mates 
traveling 
feeding 
rbich of the following is fed on 
lilk produced by the mother? 
.. 
'• 
·• 
the hen 
the eel 
the grey squirrel 
the ostrich 
.eaves turn toward the 
... soil 
.. water 
.. warmth 
l. light 
'he smallest living thing is 
•• 
... 
an insect 
a bacterium 
the sea alga 
an ameba 
~ch statement is the best answer? 
... 
'• 
.. 
Coal is a form of rock • 
Coal is a plant. 
Coal comes from trees that lived 
on high plateaus million of years 
ago. 
Coal is the compressed remains of 
plants that grew in swampy forests 
of the Carboniferous age. 
T-ecipi tation, evaporation and trans-
liration are all parts of the 
•· rock. cycle 
carbon cycle 
nitrogen cycle 
L.. water cycle 
le 
. .. 
re learn most about early life on this 
aarth from the study of 
•· oc~an life 
,. rocks 
~., fossils 
L. life in the jungles 
' 
B. Which of the following does not need 
a mate in order to reproduce? 
a. a frog 
b. a snake 
c. a starfish 
d. an earthworm 
9. 'White cells in the blood 
a. destroy germs 
b. make blood clot 
c. carry oxygen to the cells 
d. outmunber the red cells 
10. How are seeds with wings distributed? 
a. by birds 
b. by squirrels 
c. by the wind 
d. by sticking to .fur 
11. Which of the following is on the border-
line between the living and the non-
living 
~· fungi 
b. bacteria 
c. viruses 
d., carbohydrates 
12. The male deer uses his antlers to 
a. protect himself from other arrlmals 
b. dig up food 
c. balance his weight when he ruDS 
d. attract the female deer 
13. Which one of the following would not 
be found in the same environment? 
a. walrus 
b. polar bear 
c. ptarmigan 
d. muskrat 
14. Which of the following is not the reason 
for why the dinosaur became extinct? 
a. they were killed off by man 
b. they could not adapt to climate 
changes . 
c.. they could not find enough food 
d. they were cold-blooded animals 
Red blood cells ca.rry 
a. antibodies 
b. o~gen 
c. hormones 
d. urea 
Which or the following animals live in 
well-organized colonies and are good 
builders of homes? 
a. rabbits 
b. muskrats 
c. buffaloes 
d. squirrels 
The green material in leaves 
. 
a. !protects the plant from the heat of 
the sun 
b. works with the sun light to produce 
sugar 
c. does nothing more than give the leaf 
color 
d. is there to protect green bugs 
The chief use of scientific experiments 
is 
a. to amuse ourselves 
b. to learn things 
c. to entertain friends 
d. to prove arguments 
1hich one of the following statements is 
false? 
a. Plants do not need food, but animals do. 
b. Plants turn light from the sun into 
chemical energy, but animals do not. 
c. Plants are usually attached to one place 
and cannot move about, but animals can 
move from place to place. 
d. Animals are more sensitive and alert 
than plants because they have nerves 
and muscles which plants do not have. 
The main food supply for coyotes is rabbits 
but occasionally they will prey on sheep. 
A rancher decided to eliminate all the 
coyotes. from the range so that the sheep 
could be better protected.'. ·Jhich of tbe 
following should~ be made? 
~t·.· The rabbits would increase in number. 
~ The sheep would have less food. 
Co The ranciler would entirely solve his 
·problem. 
d. The .:Bood chain would be upset. 
-2-
21. A 'plant that contains no chlorophyll 
is the 
a. dandelion 
b. sea weed 
c. fern 
d. mushroom 
22. An insect uses its antennae 
a. to help get its food 
b. to aid in walld.ng 
c. as weapons 
d. as feelers 
23. The fur of white-tailed jack rabbit 
turns white in the winter. This helps 
)a·. to make the rabbit prettier 
b to protect the rabbit from the cold 
c. to protect the rabbit from his 
enemies 
d. all of these 
24. Which of the following methods of repro-
duction makes for the greatest possible 
differences in the organism that is 
born? 
a. binary fission 
b. sexual (both parents) 
· c. asexual (one parent) 
d. budding 
25. When we classify animals and plants 
it helps us (choose the best answer~ 
a. to put our house in order 
b. to be less mixed-up about living 
things 
c. to understand life better by 
showing us how all life is 
related to each other 
d. to find information about a certain 
p).ant or animal· anytime we want it 
26. An animal that is born in the water 
and later lives on ·land is called 
a. a vertebrate 
b. an amphibian 
c. a gastropod 
d. a mollusk 
27. All living things live in 
a. water or air 
b. water 
c. air 
ti- Qt'l-1, 
Which of the following does not belong to 
this group? -
a. the pine tree 
b. the oak tree 
c. the juniper tree 
d. the fir tree 
The earliest forms of life started 
a. in the waters of the ocean 
b. from rocks 
e. in trees 
d. in the air 
Which of the following forms or life 
~ ~ lay eggs? 
a, spider 
b. grasshopper 
Co caterpillar 
d. frog 
A whale is one of the following 
a. a mammal 
bo a fish : 
c. a reptile 
d.. a sea monster 
Mary has a pet hen which she keeps in a 
pen outside the window of her roam. It 
laid several eggs every. day. Mary 
decided one day to let the mother hen 
keep her eggs so that she could have 
baby chicks. For same unknown reason 
the mother hen died. Mary built an 
incubator using an electric light bulb. 
She put the eggs in it and waited for 
them to hatch. A.rter several weeks all 
the eggs were rotten. Why didn v t the 
eggs hatch? 
a. Whatever killed the mother also 
killed the baby chicks. 
b. The eggs were not fertilized. 
Co Mary had not built the incubator 
correctly. 
do Eggs can be hatched only by the 
mother hen. 
Adaptation is necessary for 
a. soil formation 
b. survival 
Co gravity 
do heat 
-.3= 
34. Which one of the following statements 
is not true? 
-
a. A plant or animal that is now a 
fossil was buried millions of years 
ago before it decayed. It was buried 
by natural forces such as floods, 
avalanches~ earthquakes, and so on. 
b. Fossils existed on this earth before 
there was any kind of life around. 
c. From the st'lldy of foss Us we know 
that millions of years ago there 
were certain kinds of animals 
living on this world that can no 
longer be found axzywhere. 
d. The earliest forms of life were so 
small and their bodies so soft that 
no fossils of them have yet been 
found. 
3.5. The behavior of most animals is governed 
by 
a. by thinking 
b • by instinct 
c • by st'lldy 
dG by learning 
36. Garden spiders spin webs to 
a. shed rain 
b. make a home 
c. catch insects 
do keep warm 
37. To which of the following activities 
can the food supplY of the world be 
traced? 
a. The activity or the cytoplasm 
b. The activity of chromatin 
e. The activity of cellulose 
d. The activity or chlorophyll 
38. Which of the following anilnals differs 
most £ram the others in its food 
gathering methods? 
a. clam 
b. oyster 
c. sponge 
d. squid 
~ich is the most unique functional feature 46. Our best source of information about 
~hat distinguishes green plants from animals. animals that lived over a hundred 
thousand years ago is 
~. mode of respiration 
> • ability to manufacture food from 
inorganic matter 
.. ,. greater extremes in length of 
life span 
1. mode of reproduction 
3esides the new plant, most seeds hold a 
~tore of 
~.. food 
>. warmth 
::. water 
i. eggs 
t.i ving things 
~.. sometimes can live entirely alone' 
>• depend on each other for food and 
shelter : 
~. have little influence on each other 
1. all have about the same enviro1111ents 
Vhich one of the following has been on 
ihe earth the longest? 
~.. man and other mammals 
>• fishes 
~. bUds 
l. reptiles 
fhen Peter opened the cellar door he tried 
llB.ny keys until he found the orie that would 
>pen it. Peter's behavior is an example of 
~.. testing a re.,.ao:nable guess 
>. logical reasoning 
:. trial and ·error 
i. learning t.rom past experience 
)f the following, the beat way to cl.assif7 
mimals is by: 
Le their color 
>. their size 
~. ,the regioi'l in which they live 
lo their living habits and the kind 
of bodies they have 
l migrating bird is one that 
l.. never builds a nest or raises a family 
>• spends different parts of the year in 
different places 
~. never returns to the place it has left 
l.. snends ail entire :vear in one place 
a. Darwin's theory of evolution 
b. paintings on cave walls 
c. the animals that are living today 
d. fossils 
47. The term "cold-bloodedtl means that an 
an:imaJ 
a. has cold blood 
b. must iive in a warm climate 
c. has no circulatory system 
d. tends to take on the temperature 
of his environment 
48. Which of the following is a true fish? 
a. jellyfish 
b. starfish 
c. crayfish 
d. swordfish 
49 • The most important feature in a 
cormnunity of living things is 
a. the food chain 
b. sexual reproduction 
c. predation 
d. none of these 
~o. A cell soon dies if it has no 
a. chloroplasts 
b. nucleus 
c. cellulose 
d. cell wall 
~1. Where is a green-colored insect most 
likely to hide? 
a. under rocks 
b. in crevices 
c. on plants 
d. on tree bark 
~2. If all insects were destroyed, which 
of the following would occttr'? 
a. the disappearance of many plants 
b. better soil 
c. better living 
d. better balance in nature 
Green plants get their nitrogen directly 
from: 
a. soil 
b. air 
c. rain 
d. none of these 
llusbrooms reproduce from 
a. runne!l"S 
b. bud 
e. seeds 
i. spores 
14olds get their energy from 
!l.o the sun 
:;,,. water 
o. other plants and animals 
i. from nonorgan:l.c chemicals in the soU 
IIllich animal gives care to its ;young? 
!l.o the garter snake 
the robin 
.. 
.... 
io 
the turtle 
the codfish 
lfho is right? Paul says that all living 
~hings are made up of cells. Jane says 
~hat only animals are maqe up of cells and 
;>lants are different. Job.nn1' says that 
>nly primitive foms of life are made up 
>f cells. Mary thinks the others are all 
wrong. 
• ~· 
Paul 
Jane 
Jollbny 
l •. Mary 
U1 axample of asexual reproduction would be 
lo an oak tree growing an acorn 
, • a queen bee growing from larva 
~. an aaeba, dividing in two 
l. a oat giVing birth to kittens 
4ovement in animals is dependent upon 
Lo contraction of muscle 
, • a strong skeletal system 
:. a well-developed cerebral cortex 
lo all of these 
147 
6o. Which of the following organisms 
live in a symbiotic relationship 
with only legumes? 
a. bees 
b. nitrogen-fixing bacteria 
c. lichens 
d. termites 
61. llhich of the following is ~t a true 
likeness between the amphibian and 
the reptile? 
a. both are cold blooded 
b. both are vertebrates 
c. both have lungs 
d. both have larval stages 
62 • Man canpetes for food most of'tien with 
I 
a. other animals 
b. birds 
c. insects 
d. .fungi 
63. Which of' the following is the most 
social animal? 
a. the bee 
b. the mountain lion 
c. the deer 
d. the seal. 
64. A pollen grain is best defined as a 
a. male sperm cell 
b. spore mother cell 
c. partial]J developed emb17o 
d. none of' these 
6S. Energy is obtained from .food when it is 
a. swallowed 
b. oxidized 
c. chewed 
d. digested 
66. Of the following which has the greatest 
control over the numbers and distribu-
tion of' animals? 
a • the number of' females 
b. the variety and quantity of plant 
life 
c. the number of males 
d. the proportion or males to females 
l'he male sex organ in the flower is the 
lo pistil 
>. stamen 
::. petal 
i. sepal 
fue blood system of man is 
a.. closed 
>• open 
::. open in places 
1. open at one end 
U1 orange if lett in a warm damp 
>lace will soon become moldy. This 
11old started from 
lo the effect of heat and moisture on 
the carbohydrates in the orange 
>• spores 
:. bacteria 
1. bruises on the orange 
m energy and most material things in all 
Living things must pass through which form 
Lo animal 
>. minerals 
~. green plants 
L. none of these 
hls animal eats primarily 
Lo small insects 
>. leaves 
~. worms 
LGI bark 
~is is a picture 
Lo paramecium 
,. spore 
~. diatom 
L. ameba 
of the 
-6-
73. This is a picture of a seed. Most 
likely it will be moved from place 
to place by 
a. being blown by wind 
b. beiri.g eaten by animals 
c. floating down a stream 
d. catching on the fur of an animal 
74. This is a picture of the lower jaw 
bone of an animal. This animal ate 
mostly 
a. meat 
b. plants 
c. plants and meat 
d. nuts 
75. This is a picture of the Portuguese 
Man of War. It lives in the sea. 
It is 
a. a fish 
b. an animal 
c. a•plant 
d. a flower 
iest may not be reproduced in part or Whole without permission of test authors. 
Garry- Mary Kratt, Boston University School of Education. 
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DIRECTIONS FOR SCIENCE VOCABULARY TEST 
The two words listed below, CHIPMUNK and ROBIN, are related to NATURE STUDY. 
One is an animal; one is a bird. Mark the space under the A to indicate which is the animal c 
mark the space under the B to show which is the bird. -
NATURE STUDY WORDS 
A B F R T 
IJ I ~i ~junk u 
robin 
A- A.ri~tals 
B ·· Birds 
The chipmunk is an animal so you should have 
so you should have marked the B space. 
uuuuu 
marked the space under the A. The robin is a b 
Below are more words. Mark the proper space to show whether the word refers to A-Animal, B 
R Rock, or T Tree. The first word has been marked for y ou. Granite is a rock, therefore th 
space (for Rock) has been marked. Do this now. 
A Animal 
B - Bird 
F-Fiower 
R - Rocks, ores, gems 
T - Trees 
A B F R T 
granite 
111111111 
violet 
II II II II II 
rockmarle 
111111111 
blue jay 
II II II II II 
II II llo~l ll 
On the other side ci the page are more words like these to be marked. The teacher will read tl 
word aloud and you will mark the space which indicates what the word is. 
DIRECTIONS FOR PART 2 
The second half of this test is like the first, except that you will use different classifications. Lc 
at the classifications below and think about them as the teacher reads them. Then mark the Sf ... a 
which shows what each of the words refers to. 
P - Plant 
V - Vertebrate 
I - Invertebrate 
N - Nutrition 
Anything of a vegetable nature, such as a tree or flower. 
Any .:~nimal with a backbone. May be a fish, reptile, 
animal, or bird. 
Any animal wHhout a backbone. 
The process by which plants and animals take in and use food. 
R -"Reproduction The process by which plants and animals produce young. 
PV I N R 
II lldiyjstll II 
II II fy{n II II 
II II ti,r II II 
II ~ell(ii~ II 
~lien 
II II II II II 
After the teacher re-ads the correct answers to you, 
the classifications which you have just learnd. 
turn the page over and complete the test, 
This test may not be re,::>roduced in part or in whole without permission of test 
authors. R. Garry, K. Mclain, G. Armirian; Boston Univ. School of Education. 
